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Hk effect of the temperature on the aetion of digitalis is of practical im 





portance. In sthenie fevers such as influenza it may be given with the idea 
of supporting and resting the heart. In acute infeetions there is still a difference 
ff opinion about the value of digitalis therapy. For example, Machenzie! says: 
‘It is too often used when patients are dving from some erave affliction, as 
pneumonia. ... > have never seen much good follow the administration of 
digitalis in acute febrile states.”°’ In such cases the action of digitalis on the 
heart may be complicated by the action of a toxin. 

Ross A. Jamieson’ studied the action of strophanthin on dogs and eats 
nfected with pneumonia, Tle found no difference in the lethal dose in normal 
and infected animals. However, the temperature rise in his experiments was 
very slight, usually less than one degree, 

Cohn and Jamieson’ say that digitalis acts during the febrile period in 
pneumonia, and when there is auricular fibrillation or flutter, they believe it 
nav be lifesaving. 

Stone, Phillips, and Blisst have corroborated the findings of Cohn and 
Jamieson in a clinieal study in which S71 eases were observed. 

Comparative Changes in Digitaloid Action Due to T mperature.—In_ the 
rog the fatal dose of digitalis injected into the lymph sae is about 600 me. per 
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ke., while in the cat it is about 100 mg., given intravenously. Much of this 


difference is undoubtedly due to difference in the temperature of the two animals. 


Sollman, Mendenhall, and Stingel’ have shown that between 10° and 15° ©. 
the action of strophanthin in the frog is increased fourfold, and between 15 
and 20° C. its toxicity is doubled. Analogous results were obtained by Baker 
and Haskell.‘ 

Gunn* used isolated rabbits’ hearts, and with variations of temperature, 
ranging from 28° ©. to 41° ©., found that with inerease in’ temperature, 
strophanthin aets more rapidly. 

Hirschfelder, Bicek, Kucera, and Hanson* studied the influence of high 
temperature on the toxicity of digitalis in cats. They found that when the 
temperature was raised by immersion in water heated to from 48° C. to 46° ©. 
the toxicity was increased, The normal toxic dose, which was 0.94 ¢.¢. of tincture 
per ke. at 39° C., fell progressively to 0.375 ¢.c. as the temperature rose to 438°C. 
At 41° C. the toxic dose was 83 per cent, at 42° C. it was 63 per cent, and at 
43° ©. it was about 40 per cent of the normal dose. 

Hans Fischer,” working with frogs, found that an increase in temperature 
of 10° C. inereased the toxic action of digitalis two or three times, due to 
hastening the fixation phase of the drug with the heart muscle. He concludes 
that the working of digitoxin is due to a chemical process. 

To obtain a temperature rise we have used (1 dinitrophenol, and (2 
diathermy. That dinitrophenol may introduce some complications we admit, but 
if there are such, we do not know them. Animals given larger doses of dini 
trophenol die from the effects of hyperpyrexia, and, so far as we know, any com- 
plications introduced are due to the fever temperature, and are sueh as would 
follow from any rise in temperature. Similar results were obtained by both 
methods. 


EXPERIMENTS WITH DIGITALIS 


Dogs were anesthetized with 35 mg. per kg. of pentobarbital given intra 
peritoneally, Respiratory and blood pressure tracings were recorded. The 
temperature was read from a thermometer inserted through an incision in the 
abdomen into the peritoneal cavity. This method allows repeated readings of 
the thermometer without withdrawal. Dinitrophenol, 10 mg. per kg., was in 
jected intravenously in a 1 or 2 per cent solution in distilled water. The dose of 
digitalis is given below. 

Controls.—In a series of 21 dogs, using a tincture of digitalis prepared from 
Reference Digitalis Powder, U.S.P., we found that the average fatal dose was 
1.2 ee. per kg. when injected intravenously at the rate of 0.1 ¢.c. per kg. every 
five minutes. The variations in the fatal dose will range from 1 ¢.c. to 1.5 ©.e., 
but the great majority were close to 1.2 ¢.c... This method may be used with 
adequate accuracy to standardize digitalis. (A paper on this method of stand 
ardization will appear in the Journal of Pharmacology and Experimental 


The rape utr S.) 
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Resutts Witrit U.S.P. RerereENcE Digiranis (TINCTURE OF) IN Dogs 
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, 11.0 — 
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With these results as a basis, we are able to study the effect of temperature 


on toxicity. 


Digitalis Tends to Slow the Heart Rate at igh Temperatures. 


slows the heart rate at increased temperatures, but with increasing temperature 


the heart muscle becomes more irritable, and the vagus control is greatly mini- 


mized. Digitalis tends also to slow the rate of temperature rise. 


The following experiments show the effect of digitalis on the heart rate at 
the higher temperatures. Kour does were used in this SCLIes. (one ot these exX- 


periments is given in detail. For the sake of brevity, the others are tabulated 


to show the comparative results. 


Dog No. 4—11.4 Ka. 


sain rEMPERATURE HEART RATI 
MINUTES 
a0 38.9 (normal 168 (normal 
O05 38.2 204 Given 10 mg. x kg. dinitrophenol 
15 38.6 196 Given 1.1 ¢.c. Digitalis 
2) 39.0 184 Given 1.1 ¢.c. Digitalis 
95 39.1 180 Given 1.1 ¢.e. Digitalis 
20) 39.7 180 Given 1.1 ¢.c. Digitalis 
35 10.0 184 Given 1.1 ¢.c. Digitalis 
1) 10.3 172 Given 1.1 ¢.c. Digitalis 
15 10.6 168 Given 1.1 ¢.c. Digitalis 
EQ 10.8 156 Given 1.1 ¢.c. Digitalis 
453 11.0 128 Given 1.1 ¢.c. Digitalis 
60 11.2 fibrillating 1.1 ¢.c. Digitalis 
Total temperature rise 20° 


Slowing of normal pulse rate = 40 beats per minute 
95 mg. x kg. 


Total dose of digitalis - 
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average rise in temperature is 38.250 C.. and the toxie dose is 7 
normal fatal dose. The toxicity increase 1s approximately 10 per cent Tor eacl 
degree of rise in temperature. The individual variations are about the same in 
eases of high temperatures as it is in the normal animals. We have obtained 
similar results with diathermy, where the temperature was kept eonstant 


thro 


over 


at various temperatures. 
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Tortie Boses of Digitalis When the Teinpre rature Is Raised by Diatherimy 


rder to rule out the possibility that the results obtamed Using dinitropheno 


not due toa pure temperature effect. it was decided to try diathermy “IS 


means of obtaining an increase in temperature. A high frequeney diatherm 


iratus mac by Beek-L 


“ Company was used, The electrodes were place 


the anterior and posterior thoracie walls in such a Wav as to cover 1 


entire thorax and upper abdomen. Temperature was recorded by introduei 


a thermometer into the abdominal cavity so that the bulb was in the area covert 


he eleetrodes, 
By this method it is possible to obtain a rapid rise in temperature, Vari: 


of the current permits constant temperature readings throughout the exper 


ment. In this wav more exact values ean be obtained for the dose of digital 














MCGUIGAN: EFFECT OF TEMPERATURE ON DIGITALIS ACTION 1005 


The average normal temperature of the dow is 38.6° CC. Experiments were 
done at temperatures of 40°, 41°, 42> and 48° ©.) The same procedure for in 
jection of digitalis was used as in the other experiments. 

At 40° Coa total of 100 me. per ke. of digitalis was found fatal, or S82 per 
eent of the normal fatal dose for dogs. As in the previous experiments, slow 
ing of the heart was pronounced, the heart rate falling from 200 to 156. 

At 41° ©. the fatal dose was SI per cent of normal. Slowing of the heart 
was again found, from 180 to 156. 

At 48° ©. the fatal dose was 61 per cent of normal. Heart rate fell from 
176 to 148. 


~ 
DOS Ct GE OF 
l | 

Ke VORMAT 
H 101 82 
1] 10 Ss] 
be Qt) Oo 
} ‘fj 6] 
14 60 50) 


These results confirm those obtained with dinitrophenol, and are in aecord 
with the findings of Hirsehtelder and others® in their work on cats. The method 
ised has the advantage over dinitrophenol of permitting a constant temperature 


to be maintained for alin desired period of time, 


Kee at MATHERMY RISE oF TEMPI rURE ON THE PULSE R 
cnn ‘ PULSI | 
( ER DIATHE \ ) | eT ATH AFTER DIGITALIS 
05.6 Ht) 200 204 156 
1S.) +] 144 180 156 
7.8 2 196 212 116 
7.8 be 148 176 148 
S.6 14 1GS8 P40) LOS 


The doses of dinitrophenol used in these experiments (10 me. per ke. in 
ravenously killed 1y\ hvperpy rexia. About 49° ©. is the highest temperature 
iat dows will stand. Some of them may die at a lower temperature, or about 
°C. if the temperature rises too rapidly. We cannot, therefore, be certain 
no all cases when digitalis is used at this high temperature that death was due 
» the digitalis. There seems no doubt, however, that the toxicity of digitalis 

increased by temperature rise, 

The use of dinitrophenol to raise temperature has one definite drawback, 

the temperature continues to rise throughout the experiment, so that it is 

actieally impossible to state the degree of change in digitalis effect at a set 
mperature. Digitalis, however, seems to lessen the rate of temperature rise 
dinitrophenol, and is to some degree antipyretic, 

Action of Temperature on the Vagus and Sympathelies.— Inereased item 


rature does not influence the funetion of the vagus, on the heart, as tested by 
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showing, therefore, that digitalis at increased temperatures under dinitrophenol 


might be effective in slowing the heart. We have found that at higher tempera- 


ture digitalis does slow the heart rate to some extent. 


The sympatheties, as judged by the response to adrenalin, are not increased 


in aetivity but are weakened by higher temperatures. At 48° C. the response 


to adrenalin is markedly lessened (see Fig. yA These effects are what we might 


expect if we credit the ‘‘ wisdom of the body’’ in avoiding a vicious eirele. If 
inerease in temperature lessened the effect of the vagus in slowing the heart, or 


increased the effect of the sympathetices in stimulating the rate, we would have 


a vicious circle due to the increase in temperature, and could expect little effect 


from digitalis. However, while digitalis may exert as great a percentage redue 





tion of heart rate at high temperatures, such a reduction might mean little wher 
the fever temperature is high. An inerease of 10 to 15 beats per minute in 
the heart rate for each degree of temperature rise would go far to obscure t! 
slowing effect of digitalis. In addition the increase in toxicity of the digitalis 
at higher temperatures would lessen the difference between the therapeutic dos 
and the toxic dose (factor of safety). Perhaps the worst factor would be th 
where the lessened effect of digitalis in fever might suggest an increase in 1 
dose. If this is done, there would be increased danger of toxicity, and this m: 


be obscured by the rapid heart rate due to the temperature. 


The fact that neither the vagus nor the sympathetics seem to be concern 


in the rapid rate of the heart due to the rise in temperature by dinitrophe! 
leads to the conclusion that the irritability of the heart musele is directly 
creased, due to the temperature. Since the toxicity of digitalis is exerted «1 





electrical stimulation, until the temperature reaches 43° C. or over (see Fig. 1), 
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the heart muscle and mainly due to increased irritability, we may expect some 
additive toxie action at increased temperatures. 

Effect of Temperature on the Heart Rate.—The heart rate increases pro- 
eressively with the temperature. If no other disturbing factors, such as toxins, 
come into play, the inerease is proportional to the rise in temperature on the 
average of about 15 beats for each degree rise. This effect seems due almost 


entirely to inereased irritability of the heart muscle, for there is little, if any, 


effect on the function of the vagus or sympathetic nerves (see Figs. 1, 2, 3). 


> my 





Fig. 3. 
Figs. 2 and 3 are taken from a dog weighing 9.3 kg. In addition to the pentobarbital and 
trophenol, the animal got 3 cc. of 1 per cent morphine in the fourth ventricle. This 


unts for the low blood pressure. 
COMMENTS AND CONCLUSIONS 


Digitalis at higher temperatures is somewhat more toxic. The inerease in 
toxicity, however, is not enormous. With about one degree rise in temperature, 
nleson found no difference in the fatal dose of strophanthin for eats and 
logs Infected with pneumonia. Hirschfelder, working with eats, found that a 
rise of 2° C. effeeted an increase of about 17 per cent in toxicity, and for a rise 
0i 4° C. toxicity increased at the rate of about 15 per cent for each degree rise. 
results on dogs show an average increase in toxicity of about 10 per cent 
lov each degree rise. There is about the same individual variation in fever tem- 
ature as is shown at normal temperature. 
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The re are eood phvsiologic and pharmacologic reasons wh we should hot 
always expect benefit from digitalis in infeetious fevers. Digitalis is not a direet 
beneficial agent. Any good it may do is in resting the heart and ereating 
hetter conditions for its nourishment. There may be conditions where the 
inerease in irritability caused bv fever renders effective slowing difficult. This 
may occur in rising temperature and at highly elevated temperatures. Suitable 
conditions for nourishment must exist if benefit follows its use. In infeetion 
the condition of nourishment of the body is low; it may be on the negative 
side. Since digitalis per se adds no nourishment, its use may be without benefit. 
If, however, the fever is low and the toxie condition minimal, digitalis may be 
of benefit by resting the heart, and increasing its nutrition, especially wher 
conditions indicate its use. If, however, the temperature is so high that the 
irritability of the heart muscle is greatly increased, digitalis is likely to b 
ineffective. This ineffectiveness may lead to the increased and dangerous repeti 
tion of dosage if the conditions and the action are not understood, These facts 
will explain why it may be beneficial in some febrile conditions and not it 
others. Such conditions will also explain the difference in opinion regarding 
the use of digitalis in fevers. A problem suggested by this work is the inte 


action of digitalis and antipyretics. 
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THE EXCRETION OF INGESTED ETHYL ALCOHOL IN SALIVA®* 


THropore KE. FrRiepEMANN, Pu.D.. Winnuiam G. Morven. M.D... AND 
Hemricun Necneves, M.D... Pu.D.. Cuteaco. In 


HE concentration of ethyl aleohol in tissues and body fluids is now gen- 
erally accepted as an index of the degree of intoxication. For determina- 
tion of the latter, venous blood is usually analyzed. Various methods for 
obtaining other samples more conveniently have been proposed, all based upon 
the rapid diffusibility of ethyl aleohol through tissues. This property of alco- 
hol is shown by the fact that within a short time after ingestion its presence 
can be detected in all tissues and bods fluids." Within one to two hours, that 
sat ‘‘equilibrium,’’ the concentration is practically the same in all tissues 
and body fluids.” Nicloux? first demonstrated the excretion of alcohol in the 
saliva of dogs. Soon after initiation of the work reported in the present paper, 
Linde? demonstrated the equilibrium between plasma and parotid saliva in 
man. However, mixed salivary secretion was found by Linde to contain about 
1) per cent less of alcohol than the parotid saliva. More recently Abels’ has 
reported a close approximation between the alcohol concentration of venous 
blood and saliva. 
In the present paper a simple and reliable procedure for the collection 
mixed saliva will be described. It will be shown that, in addition to simple 
diffusion, other factors probably also affect the concentration of aleohol in 
saliva. However, the relatively slight differences which we found in the 


cohol concentration of human blood and saliva do not prevent its appliea 


in physiologie work and for medicolegal purposes. 


; 
>] 


SAMPLING AND ANALYTICAL PROCEDURES 


Collection of Saliva—The mouth is rinsed thoroughly several times; the 
ter is either swallowed or discarded after each rinsing. The subject should 


/ 


at least fiire minutes before collecting the sample, A smal] square of 


raftin is then chewed. Flavored chewine eum should not be used. More 


sistent results are obtained if the first flow of saliva is discarded. Five 


bie centimeters, or more if possible, are collected in a small test tube (18 by 
}mm.) which is provided with a tightly fitting stopper. The tube should 
itain approximately 10 mg. of sodium fluoride to preserve the sample. For 


st results the sample should be kept in the refrigerator and all analyses 
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should be made within twenty-four hours. For collection of subsequent 
samples it is not necessary for the subject to rinse the mouth, unless alcoho! 
has been taken in the intervening period. 

The only precaution necessary is a thorough removal of the remaining 
traces of ingested alcohol from the mouth. The error from this source is shown 
by the following experiment with three subjects who had not ingested alcohol 
during the preceding forty-eight hours. A 20 per cent solution of aleohol was 
held sixty seconds in the mouth and then discarded. The mouth was not sub 
sequently rinsed. After ten minutes, each subject was given a cube of paraffin 
and a sample of saliva was collected. These samples from the three subjects 
contained 140+, 38, and 26 mg. of aleohol per 100 ¢.c. Although 99 per cent 
or more of the initial 20,000 mg. thus disappeared within the ten-minute 
period, enough remained to make the calculation of alcohol excretion impos 
sible. Another set of samples collected after thirty minutes contained no 
measurable alcohol. Ingested alcohol is thus rapidly removed from the mouth. 
due no doubt to rapid diffusion into the tissues and to the heavy flow of saliva 
induced by its presence. 

Determination of Alcohol.—-One cubic centimeter of saliva was transferre: 
to a 300 ¢.c. Kjeldahl flask. The pipette was allowed to empty slowly, sine 
saliva is viscous. The distillation and final oxidation were then carried out 
by the method of Friedemann and Klaas.° One cubic centimeter samples of 


blood and urine were similarly analyzed. 
EXPERIMENTAL 


Four experiments were performed on dogs, and 9 with human subjects 


Since the experiments with dogs gave similar results, only 2 (see Figs. 1 an 


2) are reported. Three of the human subjects received aleohol in a sinel 
small dose. The data shown in Fig. 3 are typical of the results obtained fron 
these 3 subjects. Four subjects received a moderately large dose of aleoho 
The results from three subjects are shown in Table I. None of the 7 subjects 


had received food within eighteen hours preceding the experiment. Two « 


TABLE I 
ALCOHOL CONTENT OF VENOUS WHOLE BLOOp, SALIVA, AND URINE OF HuMAN 
SuBJECTS AFTER INGESTION OF ETHYL ALCOHOL 


Each subject received a 20 per cent solution of alcohol equivalent to 1 ¢.c. of 95 per et 
alcohol per kg. of body weight. Urine collections were at one-half hour intervals in the « 
of subjects K and M. Subject L collected a sample at the end of each hour. 


SUBJECT K SUBJECT I SUBJECT M 
VENOUS VENOUS VENOUS 
HOURS WHOLI SALIVA URINE WIHLOLE SALIVA URINI WHOL! SALIVA URI 
BLOOD BLOOD BLOOD 
0.5 52 72 25 125 145 HO 121 < 
1.0 97 102 129 10] 111 114 OG 126 1: 
1.5 he) 109 139 SY 92 94 11] 12 
2.0 OS 104 141 $2 87 117 87 101 1] 
3.5 a4 100 Ld 76 SI 95 lt 


3.0 87 S4 117 65 og 87 
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the human subjects received larger quantities of alcohol taken in several doses 
in the course of thirty to ninety minutes; these subjects had previously in- 
vested food. The results are shown in Fies. 4 and 5. 

The results from Dog 1 are shown in Fig. 1. The animal received no food 
during the preceding twenty-four hours. Pentobarbital sodium anesthetic was 
used. The submaxillary duct was cannulated, and the flow of saliva was in- 
creased by chorda tympani stimulation. Venous blood was obtained from a 
side branch of the jugular vein, arterial blood from the carotid artery, and 
urine from the cannulated ureter. The animal, which weighed 17 kg., received 
100 cc. of a 7 per cent (by weight) solution of alcohol by stomach tube. 
Samples were collected at frequent intervals as shown by the chart. The col- 
lection of saliva required from three to five minutes; the results are repre- 


sented by solid bars of varying lengths. Venous blood is represented by solid 


2 | q 


90| 
DOG | pt] 
80} \ 0 
, wf Sy 
\ ul si . 
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Fig. 1 ig. 2. 

Fig. 1 The concentration of alcohol in arterial and venous blood, saliva, and urine of 
1. In this and subsequent figures the alcohol content is represented as follows: arterial 
d, open circles venous blood, solid triangles saliva, solid rectangles: urine, open rec- 
le 

Fig. 2 Dog 2. See Fig. 1 for explanation of points. 


angles; arterial blood by open circles, and urine by open bars of varying 
eth. The absorption of aleohol was unusually rapid in this animal. Instead 
of a ealeulated maximum of about 33 me. per cent, the concentration no doubt 
is well over 90 me. per cent. This maximum was probably reached within 
teen minutes. In this animal also the equilibrium, that is an equal distribu- 
n by diffusion into the tissues, was attained with unusual rapidity. This is 
siown by the fact that the three sets of results from blood and saliva agree 
closely. It should be noted that the concentration of aleohol in the saliva was 
Sightly higher than in the venous blood and slightly lower than in arterial 
blood. It appears to represent an average between the arterial and venous 


centrations. However. no such relation ean be seen in the results from 





ne, 
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The experimental conditions were almost identical in the case of Doe 
Hlowever, the flow of saliva was stimulated by means of piloecarpine. The 
results, which are shown in Fig. 2, appear to differ considerably from those 
of Dog 1. The rate of absorption of alcohol was not as rapid. The maximum 
concentration in urime and saliva (perhaps also in arterial blood) was obtained 
In about thirty minutes; the maximum in the venous blood was reached in 
about forty-five minutes. The three sets of data differed widely. While the 
concentration in saliva may have closely paralleled or even equalled that of 
the arterial blood during the first thirty minutes, it thereafter differed con 
siderably from and remained higher than the arterial blood throughout the 
remainder of the experiment. To be noted is the arterial concentration whiel 
in the later stage was lower than the venous concentration. Again, the alcoho! 


content of saliva in the later stage was approximately equal to the average 


r ' scans 


mi -~ 


™* | SUBJECT N 





A 
\m 
HOURS: MINUTES -.— 
10:01 1:00 7:0 











Fig. 3. Human subject The concentration of alcohol in saliva (solid rectangles) 
oO} ectangles) ‘ compared with venous blood (solid triangles) is shown Aloe 
, 


of the arterial and venous concentrations. Again, also, the aleohol content 
urine throughout was higher than saliva or blood, and while the results we 
parallel, they did not approximate the results from blood, as was the ca 
with saliva. 


The curves shown in Fig. 3, which are typical of the results from 3 hum: 
subjects, represent the alcohol concentrations in saliva and venous blood aft 
a single dose of aleohol. The latter consisted of 300 ¢.e. of 7 per cent et] 
alcohol which was ingested in the course of a few minutes. The subjects had 
received no food in the preceding eighteen hours. In two of the subjects t 
alcohol concentration in the saliva increased more rapidly than in the venous 
blood. From one subject. a habitual drinker, identical results were obtai 
during the initial stage of rapid increase. The saliva maximum, as in Fig. 3} 
was usually attained somewhat sooner than the venous maximum. The saliva 
concentration then declined more rapidly than the venous concentration al 


in the later stage, either continued slightly higher or became slightly low 
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than the venous concentration. The latter was the case in 3 subjects (see 
Migs. 3,4, and 5). In several respects our curves thus differ from those given 
by Linde, 

Fig. 4 represents the results from an experienced male drinker, weighing 
74 ko, The subject hac received food four hours previously. The alcohol, 
150 «.c. of whiskey, was given in two doses. The absorption was relatively 
slow, and the difference between the alcohol concentration of saliva and 
venous blood was not as great relatively as in Fig. 3. 

The results shown in Fig. 5 were obtained from a male subjeet who 
veighed 64 ke. and who received 285 ¢.c. of whiskey. The latter was ingested 
in the course of ninety minutes. Food had been taken one hour previously. 
This subject became profoundly nauseated and was markedly intoxicated. 
However, he could still cooperate in the collection of samples. Ingestion of 
the aleohol was begun at Tam. At 240 and 3:05 the saliva concentrations 


ere 206 and 216 me. per cent, respectively. The subject was then placed on 


———_----- a 
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a chair from 5:00 


divan and allowed to sleep until 4:45. Tle then sat in 
until the end of the experiment. At about this point the venous concentration, 
hich had been falling, increased slightly. On the other hand, a marked 
crease which continued for almost one hour was noted in the saliva. The 
meentration of alcohol in the saliva then rapidly declined and again became 
ehtly lower than in the venous blood. This experiment is presented to 
istrate a number of points. First, the maximum concentration of alcohol 
tained in this experiment represents perhaps the upper limit at which 
telligent cooperation of the subject may be expected. Within the range of 
neentrations shown in Fig. 5 most individuals became markedly intoxicated. 
cond, marked variations may be observed in the alcohol content of the 
liva with only sheht variations in the venous blood. The probable causes 
these variations will be discussed below. Finally, the apparently large dif- 
berence, after equilibrium, of 13 mg. per cent between the alcohol content of 


saliva and venous blood noted at 5:00 represents only 7 per cent of the 





ohol of the venous blood. 
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While the analytical data from mixed saliva thus show variations from 
those of blood, even more marked variations are noted in the case of un- 
catheterized urine specimens. The value of results from catheterized urine is 
unquestioned. Haggard and Greenberg’ have shown that the alcohol coneen 
trations of arterial blood and urine obtained by catheter are identical, pro- 
vided allowance is made for the difference in water content of the two fluids. 
llowever, in most instances, the use of the catheter for urine collection is out 
of the question, It is necessary, then, to collect samples over short periods 
of time; but this too may prove difficult with a slow rate of excretion. Fur 
thermore, the result from urine so collected does not accurately represent the 
concentration at the time of collection. This is illustrated by the results shown 
in Fig. 3. The aleohol content of urine in this subject during the period of 
rapid absorption increased at an apparently slower rate than of venous blood. 
On the other hand, the aleohol content of saliva was higher than that of 
venous blood during this stage, which is in keeping with the view that the 
concentration of alcohol in saliva approaches the concentration in arterial 
blood during the first stage (see Figs. 1 and 2). Further results illustrating 
the rate of excretion of alcohol in saliva and urine, as compared with venous 
blood, are shown in Table I. In the case of subjects K and M, urine samples 
were collected at one-half hour intervals; subject L collected urine at one 
hour intervals. The first one-half hour urine samples contained less aleohol 
than the blood; saliva contained considerably more of aleohol, as also in the 
case of subject N shown in Fig. 3. Subsequent samples of urine, collected at 
1.0, 1.5, 2.0 and 2.5 hours, contained from 14 to 41 per cent, with an average 
of 32 per cent, more of aleohol than the venous blood. Saliva, simultaneously 
collected, contained from 2 to 31 per cent, with an average of 11 per cent, 


more of alcohol than the venous blood. 


DISCUSSION AND CONCLUSIONS 


Throughout this investigation we were interested chiefly in two questions 
First, does simple diffusion alone account for the alcohol of mixed saliva, or is 
the secretion influenced by other factors? Second, is the estimation of alcohol! 
in mixed saliva applicable for medicolegal purposes ? 

The concentration of alcohol in body fluids and excretions is best compared 
when the results are caleulated on the basis of the water content. Thus, at 
equilibrium by diffusion, saliva should contain about 1.20 times as muel 
aleohol as whole blood. On the same basis this ratio should also apply t 
urine. By such calculations Widmark* demonstrated the equilibrium of alco 
hol by diffusion between venous blood and urine one to two hours after inges 
tion of the aleohol. The aleohol content of urime is, however, more closel) 
related to the arterial blood, as was shown by Haggard and Greenberg.’ By 
considering only the data in the descending portion of the curve, Linde foun 
an average of 1.21 times as much alcohol in parotid saliva as in venous blood 
However, mixed saliva was found to contain only 90 per cent as much aleoh¢ 
as parotid saliva. On the basis of our experience, this difference is large 
than the error from volatilization during collection of the sample. It ind 
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cates, therefore, that some of the salivary secretions contain considerably less 
aleohol; that other factors besides simple diffusion modify the secretion. It 
should be pointed out that many substances which are freely diffusible through 
the kidney glomeruli, such as urea, creatinine, and glucose, or constituents 
such as lactic acid and glucose,* which are found in many tissues in concen- 
trations approximately equal to that in blood, appear in relatively smaller 
quantity in the saliva. Normal saliva, for example, contains only from 5 to 
10 mg. per cent of glucose. A smaller concentration in the saliva, due to the 
selective action of the salivary cells, therefore, should not be unexpected or con- 
sidered unusual. Furthermore, since the ingestion of aleohol produces periph- 
eral vasodilatation and splanchnic vasoconstriction, a marked effect on the 
blood flow through the salivary glands is to be expected. The method of 
stimulation and changes in the rate of blood flow have long been known to 
affect the composition of saliva. It is not surprising, therefore, to find that 
our results indicate variations in concentration which are particularly marked 
during the period of rapid absorption and immediately following. The results 
shown in Figs. 2 and 5 are greater than can be accounted for by diffusion or 
by a marked increase in arterial aleohol concentration, and suggest that under 
unusual circumstances alcohol may be excreted. On the whole, however, these 
two effects appeared to be of minor importance, especially in the experiments 
with human subjects. This conclusion is based upon the observation on dogs 
that the maximum concentration in saliva coincided with the maximum in arte- 
rial blood. This maximum is reached before the maximum in the venous blood, 
unless the absorption is slow as in Fig. 4. The concentration in saliva paral- 
lels the arterial concentration and rarely is higher than ean be accounted for 
by simple diffusion. During the later stage, although the saliva concentration 
as a rule is slightly lower than the venous concentration, the results agree 
within 10 per cent. During this stage we can assume that alcohol returns 
from tissues into the venous blood. The presence of aleohol in mixed human 
saliva ean, therefore, be attributed chiefly to simple diffusion. 

On the basis of these experiments we would recommend the analysis of 
mixed saliva as a convenient and fairly accurate measure of the alcohol con- 
tent of human blood. The collection of saliva, it should be noted, requires no 
previous training of either the operator or the subject. It does, however, 
require the cooperation of the subject. The sample is small and is quickly 
collected; it can be obtained more frequently and is more representative of 
the period than a sample of urine. It is thus of particular value in physio- 

wie experiments. Loss from volatilization is minimized by collecting the 
imple in a test tube, rather than on a watch glass. It requires no special 
apparatus or sterile technique, nor does it produce discomfort as in the collee- 
on of blood. Unlike the collection of urine, the sample can be taken at any 
me or place without embarrassment to the subject. The analysis of saliva 
resents fewer analytical difficulties than the analysis of either blood or 
‘ine.© Beeause of its low organic matter content, very little foaming is en- 
‘Note that each of these substances contains several reactive groups, such as hydroxyl, 


ino, aldehyde, and carboxyl. Each of these substances also readily forms salts and ionizes, 
ile ethyl alcohol is relatively inert in this respect, 
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countered in the distillation, and the titration in the case of normal saliva 1s 
practically equal to that of the water blank. It is even possible to precipitate 
practically all of the interfering substances (by means of CuSO, 4, HesSO,, 
Fes(SO,), reagent, followed by Ca(OH). suspension) and to determine the 
aleohol in the supernatant solution by direct oxidation without previous cis 
tillation.' The difference between the aleohol concentration of mixed saliva 


and blood is relatively slight and, for medicolegal purposes, is not significant. 


SUMMARY 


A procedure is described for the collection of human mixed saliva. 
The excretion of ingested alcohol has been determined in urine, saliva, and 
venous and arterial blood of man and doe 


In human subjects the alcohol concentration of mixed saliva more closely 
approaches that of venous blood than does urine. For this and for technical 


reasons the use of saliva is proposed for medicolegal purposes. 
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A COMPARISON METILODS 
FOR DETECTING AND GRADING SUBCLINICAL SCURVY 


()} 





RvELL A. Sioan, M.D., Vatuausa, N. Y 


HE development of our conception of subclinical scurvy has stimulated 
dozens of reports on methods of detecting mild forms of vitamin C depri 
vation. The first studies were based on measurements of capillary fragility.’ - 
The tenor of these early reports was that, judging by capillary fragility, a 
condition of subclinical scurvy was extremely common in civilized communities. 
These pioneer reports appeared the same vear that the chemical nature 
and isolation of vitamin ( were announced. Subsequently all the original 
‘laims have been re-examined by the newer chemical methods, usually based 
on measurement of vitamin C excretion or concentration in the blood. But 
hile the newer studies have confirmed the original reports that subclinical 
scurvy is extremely common?” they have disagreed in the methods for demon 
strating the condition. Accordingly. we find reports eriticizing each of the 
proposed methods. 
The present work is an endeavor, based on intensive examination by all 
nethods, of sixteen scorbutic, two nonsceorbutie patients with bleeding, and 


five normal persons. to determine the advantages and disadvantages of each 





test and to determine the best procedure available at this time. 

The report is a further development of capillary resistance studies pre- 
iously reported by this laboratory.*:* During the earlier work, information 
egarding the relation to blood and urine vitamin C was necessarily lacking. 
It was also realized that variables due to unknown causes were present which 
ould require further study. The present report is intended to define these 


mitations more precisely ‘ 


VETILODS 


Clinical—The bedside diagnosis of subelinieal scurvy is diffieult. Symp- 
ms and signs are vague and are frequently cloaked by the manifestations 
a more conspicuous complicating disease. The most helpful criterion is 
doubtedly a history of, or the presence of bleeding. Bleeding gums and 
istaxis are the commonest but gastrointestinal hemorrhages, menorrhagia, 
bdural hematoma and petechial hemorrhages appearing during the course 
venepuneture have all occurred in our own experience and have been the 
lv clinical sign of vitamin C starvation. To such criteria may be added the 
etary history, usually too indefinite to afford much support to a diagnosis. 


*From the Laboratorie of Grasslands Hospital, Valhalla 
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Capillary Resistance-—The method used throughout this study is a modi- 
fication of that originated by Hecht.2, Negative pressure is applied through 
the medium of a 1 em. glass cup to the outer aspect of the arm. Pressure is 
of the 


expressed as the least negative pressure required to produce macroscopic 


maintained by use a hand pump for one minute, and resistance is 


petechiae. No attempt is made to read closer than 5 em. of mercury negative 


pressure. All readings are made with the naked eye without cover glass pres 





























sure. Slight diffusion of the separate bleeding points is present in a positive 
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Fig. 1.—Urinary excretion curves. The curves represent the excretion during six hour 
on each of 8 daily, consecutive determinations. Normal values are indicated by the broke 
line. Three and one-half grams of vitamin C were required to saturate this patient (No. 15) 


a case of chronic peptic ulcer with hemorrhage. The numerical values were as follows: 














Day Per cent excreted Intake/output Intake 
in six hours ratio (meg.) 
1 t 28 1,000 
2 6 17 500 
3 10 10 HOO 
1 noo 
5 27 ' Doo 
6 tt) 2.5 500 
7 42 2.4 noo 
. 48 2.1 500 
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test. Interfering factors which may mar the efficiency of the test, especially 
in the milder deficiencies, are thickness of skin, position of the arm (passive 
congestion), and anemia (Figs. 5 and 6). Thirty centimeters of mereury nega- 
tive pressure is considered as the lower limit of normal. 

A modification of this method has also been used. This consists of raising 
the pressure to 45 em. of mercury with the idea of causing a definite hemor- 


rhagie area. Readings are taken immediately preceding injection of a test 
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5 normal individuals are shown in solid lines, The broken lines represent the value secured 
iL case of lymphogranulomatosis in whom repeated determinations were made on the first, 
cond, third, fourth, and forty-fourth days following treatment with vitamin C. Between the 
irth and forty-fourth days the patient received 250 c.c. of orange juice daily. 
ose of vitamin and then repeated at variable intervals of time after injection. 
ive minutes was the usual time interval in this study. Comparison between 
ie amount of hemorrhage at the respective five-minute intervals as compared 
ith the preinjection test was found a useful means of judging the patient's 
‘sponse to intravenous vitamin C, 
Urinary Vitamin C.—Regardless of the type of analysis all urine speci- 


ens were handled in the same way. Immediately following voiding, glacial 









‘etie acid was added in the proportion of one part of acid to ten parts of 
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urine and immediately sent to the laboratory. Titrations were carried out 


with = 


6§ dichlorophenolindophenol (La Motte). Repeated titration of the dye 
with an ascorbie acid standard revealed that, in an original concentration of 


0.097 me. of vitamin ( per «.c.. the dve would lose 0.001 me. of ascorbie aeid 





value daily. With this allowance the dve was made fresh weekly, the new and 
old dye being titrated at the beginning and end of the week. 

Titration of fresh, acidified, fasting urine has been used as a case finding 
procedure and prior to all intravenous study. One and one-half milligrams 
per cent is considered the lower limit of normal. 

Twenty-four-hour specimens were followed on many of the patients be 
fore starting intravenous medication and as a means of following excretion 
during oral administration. Collections were made over a period of twenty 
four hours, starting at 7:00 a.m. At each voiding the urine was acidified with 
vlacial acetic acid and stored in a dark bottle on ice, 

Nix Hour Evreretion Following Test Dose —The six hour urinary exeretion 
test was devised as a more rapid means of determining the vitamin C status 
of out-patients. This test is an abbreviation of the excretion test used by 


Harris and Ray.! 





The test was started at 8:00 a.m. The patient was allowed to empty his 
bladder of night urine about 6:00 a.m. and the accumulation during the next 
two hours collected as the fasting specimen. Immediately prior to injecting 
the vitamin a capillary resistance test was performed, and all the arrange 
ments made for doing a urinary exeretion, constant pressure capillary re 
sistance test, and blood absorption curve simultaneously. During earlier cases 
a 100 me. test dose was used, but this was discarded in favor of a dose pro 
portional to body weight. The amount was arbitrarily set at 15 me. per ke., 
after experience with doses as high as 1,500 mg. Vitamin C in the form of 
“Cebione’’ (synthetic) supplied through the courtesy of Merek and Company, 
was used throughout the study. The dose calculated on the basis of 15 meg 
per kg. was dissolved in 15 to 20 ¢.c. of distilled water. The injections were 
riven slowly. This last precaution is still adhered to, but seems unnecessary 
In order to evaluate the effect of rapid injection, the rate was eradually 
increased in a few patients receiving daily injections. At no time during the 
study was any sign of reaction noted regardless of the speed of injection. 

During the latter portion of the study blood absorption curves were ru 
in conjunction with the urinary excretion and capillary resistance constant 
pressure tests. When this was the case, a fasting blood sample was taken 
the svringe removed, and a 20 ¢.¢. syringe, containing the caleulated dose 
was applied to the same needle. Urine specimens were collected at two-hou 
intervals. Because of early confusing results due to a failure of the patient 
to void at the specified times, it was decided to give 250 ¢.c. of water at the 
time of injection and again following the collection of the first two-hou 
specimen to allow ample fluid for proper kidney function. In cases that faile 
to take water during the test or for a twelve-hour period prior to the test, a wid 


divergence was noted in the blood absorption and urinary exeretion curves 





This difficulty was minimized by supplying water. 
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Results of the six hour urinary excretion tests have been expressed in a 
I 
variety of ways. The six hour intake-output ratio (6 hour —) is arrived at by 
() 
dividing the intake by the total six hour excretion. A ratio below 2.5 was 
found compatible with normal saturation. A similar result is expressed in 
percentage as used by other workers.” 
Blood Vitamin C.—Five cubic centimeters of venous blood was placed in 
a small slender tube, containing two drops of 20 per cent potassium oxalate 
to prevent clotting. Preparation of the filtrate was started promptly after 
venepuncture. In no case was more than twenty minutes allowed to elapse 
before initial centrifugation. Following separation of the cells and plasma, 


2.1 ce. of the latter were thoroughly mixed with 1.9 «ce. of 20 per cent tri- 
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blood plasma, the hollow columns the intake, and the solid columns the amount excreted in 
enty-four hours. The patient suffered from hyperemesis gravidarum, and had epistaxis and 
norrhagic gums. According to the history her diet had been adequate until six weeks before 
tment: the deficient diet was extremely restricted 


chloracetic acid (C.P.).) These proportions require less dilution of the plasma 
than others.“ and we believe contribute toward a more accurate determi- 
vation.* The filtrate was titrated against 2:6 dichlorophenolindophenol. 

e dye was expressed from a screw pipette graduated to 0.002. @.c. 

vo-tenths cubic centimeter of the filtrate was used and the titrations carried 
out in triplicate in conjunction with a triplicate blank. The blank was pre- 
pared by adding 0.9 ¢.c. 20 per cent trichloracetie acid to 2.1 ¢.e. distilled 
water. This latter precaution is necessary because of the small amount of 


vitamin being titrated. The subtraction of the blank value from the unknown 


*It is realized that this method is not as satisfactory in infants as that of Farmer’s. 
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makes an appreciable difference in the end result. This may explain the lower 
values in this study in contrast to those of other workers. The lower limit of 


normal for this method is 0.5 mg. per cent. The average normal fasting value 


ranges between 0.8 and 1.00 mg. per cent. 
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Blood Absorption Curves.—Specimens of blood were taken from the other 
arm immediately following injection of vitamin and again at two, five, an: 
ten minutes and other intervals up to six, eight, and twenty-four hours, 
thoroughly establish the type of curve. Later the number of specimens was 


decreased to three or four. These were taken at five minutes, one, two, and 
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four hours. The last specimen is required to note changes in the blood curves 
of the mildest deficiencies, where a deviation from normal takes place only 
at this time. 
ANALYSIS OF RESULTS 
Kor the sake of brevity the results have been condensed in a single table 
in Which the original values and those following treatment alone are shown. 
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tive 


the 


\ number of cases are illustrated in more detail in four figures which are 


representative. From these it may be seen that the fasting urine values in 
to the group of five normal adults was 1.95 mg. per cent, in the deficient group 
us O58 mg. per cent, or somewhat less than half the amount. It may also be 


secon that there was no appreciable difference in vitamin C content of the 
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urine of slightly and moderately depleted patients, and that each group con 
tained instances in which the value was greater than in the normal group 
from which we conclude that the examination of a single, fasting specimen 
of urine is not a safe eriterion of subclinical seurvy or even mild seurvy, 
although the average value for a group will serve to reveal vitamin © 
deprivation. 

Similarly, the fasting blood values clearly indicate vitamin C starvation in 
both deficient groups and in this limited series the maximum value recorded 
among the unsaturated patients was distinctly less than among the normals. 
This test also serves in a rough way to indicate the degree of deficiency, the 
average for the mildest cases being 0.36 mg. per cent and for the severer cases 
0.20 me. per cent. However, overlapping values were encountered in a num 


ber of cases in these two Groups. 
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It is of considerable interest to observe how well the capillary resistance 
test measured the presence of vitamin C depletion and the degree of depletio: 
The average for the normals was 45 em. Hg, for the mildest cases 29 em., an 
for the severer cases 14 em. In the one outspoken case of scurvy the lowes 
value of the entire group was secured, 5 em. Hg negative pressure. Howeve 
well the test performed in terms of group averages, a number of cases wer 
studied in which it was not applicable and one in which it gave misleadin 
results. Thus four patients had no petechiae at maximum pressure, althoug 
they were all severely depleted. The results of the saturation tests leave littl: 
doubt on this point. Whether these errors are due to anemia, present To 


marked degree in each case, as we believe, or whether the scorbutic hemo 





rhagie diathesis was actually not present and the chemical tests at fault ca 
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not be considered as established from our experience. What observations 
have been made support the former view, because in one case capillary fragil- 
itv was later demonstrated as the anemia improved. The false positive test 
occurred in the single case of thrombocytopenic purpura in the series. False 
results in such cases have previously been recognized as a limitation of the test.* * 

The capillary test lends itself to therapeutic trial and in each instance 
in Which it was positive, Le. below 30 em. Ile, it promptly increased under 
treatment just as it reversed its trend if the body’s supply of vitamin was 
again depleted. 

Extremely satisfactory results were secured by the measurements of 
saturation. The urinary tests show an average value of 44 per cent of the 
test dose excreted within six hours by normal persons, only 27 per cent by 
miilals deficient ones, and 16 per cent by the severer cases. Moreover, no 
overlapping occurred in any of the groups, although this point will not stand 
much emphasis because the classification of these cases into various groups Is 
not completely satisfactory. Equally satisfactory results were secured by the 
blood saturation curves. The results with this procedure appear to be the 
most precise measure of saturation available. 

It is apparent, however, that a critical attitude requires more study of 
cases similar to No. 14, 15, and 16, before accepting the results of blood satu- 
ration tests completely, These patients were characterized by severe hema- 
temesis and several of the determinations made shortly after hemorrhage. 
Since an appreciable blood loss means likewise a loss of vitamin C and the 
lag period in which the blood replaces its vitamin C from body stores is un- 
known, it is evident that recovery in cases following massive hemorrhage 
should be a controlled factor in any calculations of the kind reported. How- 
ever, such qualifications apply even more to the measurement of vitamin C in 
single blood samples. The entire problem of vitamin C balance in’ patients 
vith peptic ulcer is worthy of further investigation. 

In summary it would seem that of the single determinations the blood 
assay is the most informative but that the saturation tests vield more precise, 
quantitative information. The added difficulties of the latter preclude their 
use in routine work, while the simple blood examination is one easily adapt- 
able to hospital routine. For thorough study of the vitamin ( reserves and 
rate of consumption, the saturation tests, and particularly the blood curve, 

e more satisfactory. 

It is probable that these procedures will supplant the capillary resistance 
st because of their greater dependability. ITlowever, some expertness and 
perience with this simple clinical method make it a simple matter to recog- 
ze the vast majority of cases of vitamin ( starvation, and if the readings 
e made during a course of treatment and an appreciable recovery in ecapil- 
ry resistance occurs, definite information is readily acquired at the bedside 
to the vitamin C status of the subject. 

In the present series the capillary resistance test has, for example, been 


great usefulness in demonstrating that such a group of cases as those 
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classified as mildly scorbutie had not only chemical evidence of vitamin C 
depletion but also objective evidence of morbid effect of the depletion. While 
the series is small it seems to represent substantial evidence that these mild 
cases of scurvy are in a measurable way suffering pathological effeets of their 


deficiency. If those effects are of any great moment or not, we cannot say. 
CONCLUSIONS 


1. All of the procedures we have used will, subject to their individual 
limitations, detect subclinical seurvy. 

2. The chemical tests seem somewhat more sensitive of very mild deficiencies 
than the capillary test. 

+. The correlation between tests of saturation and of morbid function as 
expressed by lowered capillary resistance are nevertheless close enough that we 
may assume from the former that a morbid condition does in fact exist. 

t. The capillary resistance test is the simplest procedure. It may be 
tested at the bedside and, in the majority of cases, gives dependable informa 
tion concerning the presence or absence of vitamin C depletion. Its gieatest 
drawback in adults in the present study was the occurrence of falsely nega 
tive results due to severe anemia. 

). The assay of the vitamin content of the blood is the simplest depend 
able procedure. It roughly indicates the degree of depletion. 

6. The assay of a single sample of urine is a rough and frequently false 
measure of vitamin saturation. 

7. All of the methods vield superior results when used in conjunction 
with a therapeutic test. 

8. The most precise and dependable method of determining the degree 
of saturation of vitamin C is the determination of the rate of absorption of 
an injected dose from the blood stream. The rate of excretion of a test dose 


is less precise but quite dependable. 
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STAINING REACTIONS OF FATS AFTER THE USE OF 
VARIOUS DYES AND FIXING AGENTS* 


CHARLES E. Buack, M.D., ANN ArRpBor, MicH. 


HERE has been considerable interest in the past twenty years in the tissue 

responses induced by various fats after reaching the lungs intratracheally, 
either by accidental aspiration, or through various experimental, diagnostic, 
and therapeutic measures. In other tissues also, pathologists have studied 
‘paraffinomas’’ and other types of reaction to foreign lipids in contaet with 
living body cells. It has become increasingly important to be able to recog- 
nize the nature of the foreign lipid and to identify it, if possible, by histologic 
methods. In the study reported in this paper, the staining reactions of a 
number of common food and medicinal fats, in fresh and fixed states, when 
treated by the common fat dves, have been investigated. The results are 
presented in tabular form to assist, so far as is possible, in the identification 

lipids under sueh circumstances. 


' injected a mixture of iodo 


In 1917, Waters, Bayvne-Jones and Rowntree 
form and olive oil into the tracheas of animals. They found a proliferative 
type of bronchopneumonia in the lunes of animals thus treated, and demon- 
strated the presence of fat in the alveoli of the lunes by fixine the tissue in 
1) per cent formaldehyde solution and staining with scharlach R. Tn 1920, 
Guieysse-Pellissier? also injected olive oil intratracheally into the lungs of 
rabbits and dogs and described the cellular tissue response. Corper and 
Freed? in 1922. published the results of intratracheal injections of chaul 
moogra oil, olive oil, and liquid petrolatum. They observed that olive oil and 
liquid petrolatum were retained for months in the alveoli of the lungs where 
they are eapable of producing a proliferative bronchopneumonia. 

In 1926, Kaufmann and Lehmann! published an extensive study of fatts 

ids, neutral fats, and lipoids in an attempt to determine the possibility of 
specific differentiation of fatty substances by their morphological staining 
reaction to various fat dyes. They stained saturated and unsaturated fatty 
ds, several neutral fats, and various lipoid substances alone and in various 
combinations, using four fat stains: sudan III, Nile blue sulfate, Fischler’s 
inethod (copper acetate and hematoxylin), and the Smith-Dietrich method 
‘ttassium bichromate and hematoxylin). They found that both butter and 
(d stain a golden vellow with sudan IIT, a rose color with Nile blue sulfate, 
and were unstained with the Smith-Dietrich method. They concluded that 
lut stains are not specific as a means of identification even for groups of fatty 
substances, to say nothing of the specific identification of a single fat. They 
¢From the Department of Pathology, University of Michigan. 
Received for publication, December 9, 1937. 
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did observe, however, that the blue color with Nile blue sulfate is accentuated 
according to the degree of unsaturation of the fatty acids and that this dye 
is a specific means of differentiating neutral fats from fatty acids, the former 
staining a rose red, even though the rose red is eventually dominated by blue, 
and the latter a blue. 

Pinkerton.’ in 1927, presented a comprehensive study of pneumonia pro 
duced by the aspiration of oils and fats, together with observations made at 
autopsy upon six clinical cases. In the following vear® he reported experi 
mental data on the reaction of oils and fats in the lung as investigated by the 
intratracheal injection of puppies and rabbits with iodized vegetable oils, 
olive oil, chaulmoogra oil, cod liver oil, milk fat, lard oil and mineral oil. He 
recorded the solubility, refraction and staining reactions as a means of identi 
fication of the various fatty substances. He found that lipiodol, having a 
poppy seed oil base and containing 40 per cent iodine, stained red with 
scharlach R and showed no appreciable tissue reaction in the ling, thus being 
most suitable for roentgenologie purposes. Olive oil stained brown with osmic 
acid, red with scharlach R, and light pink with Nile blue sulfate. Butter 
stained brown with osmie acid, orange red with scharlach R. and pink with 


Nile blue sulfate. Lard oil was found to produce rapid necrosis of the ling 





tissue. Mineral oil was found not to stain with osmic acid, but did stain 
orange red with seharlach R, pink with Nile blue sulfate, and was not dis 
solved by absolute alcohol in formaldehyde-fixed frozen sections. 

Ikeda? in 1935, published an extensive review of the experimental and 
clinical work done in this field; he reported seven more clinical cases of oil 
aspiration pneumonia collected from a series of 101 necropsies performed o1 
children, and also the results of experimental work done by himself on the 
intratracheal injections of oils and fats into animals. THe stated that liquid 
petrolatum can be identified through its pale orange vellow staining wit! 
scarlet red and its negative reaction to osmie acid and Ciaceio’s stain. Tf 
found that mineral oil and its various combinations (ineluding certain medi 
cated oils used for nasal instillations), cod liver oil, halibut liver oil, milk an: 
cream, castor oil, and iodized poppy seed oil are the chief causal factors i 


the production of oil aspiration pneumonia. 


METITOD 


In our present investigation we were interested particularly in determi 
ing the influence of various fixing agents on the staining reactions of fatt 
substances commonly aspirated into the trachea and lungs. Distribution 
the fat in lung tissue was obtained by the intravenous injection of 1 ec. « 
the liquid fatty substance in a white rat. The fat emboli thus produced 
the lungs caused an immediate asphyxial death. Representative pieces of the 
lung were then placed in the following solutions: normal saline for the u 
fixed fresh frozen sections, 10 per cent formol solution, saturated aqueous 
solution of mereuric chloride, and Miiller’s fluid. The tissues in 10 per cent 
formol solution were allowed to fix for twelve bours, were then rinsed 


water and sectioned on the freezine microtome. After twelve hours in tie 
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inercuric chloride fixing solution, tissues were washed for twenty-four hours 
before freezing and sectioning. Kor Miiller’s fixation the tissues were allowed 
to lie in the fixing solution for three weeks, the solution being changed when- 
ever it became cloudy. They were then washed for twenty-four hours in 
water prior to freezing and sectioning. The preparation of the fixing solu- 
tions and staining solutions and the technique of staining were as given by 
Warthin,® with the exception that no counterstain was used with osmie aeid 
and indophenol. 


MATERIALS 


The formol solution emploved in this experimental work is shehtly acid 
in character and identical with that used in our routine diagnostic work. Our 
findings agree with those of Millot and Giberton® who found that formol has 
an hydrolyzing effect on fatty tissues. In our sections fats, especially the un- 
saturated vegetable oils, after being fixed in formol, stained a brilliant deep 
magenta with Nile blue sulfate. However, they began to turn blue in the 
course of a few days, indicating the appearance of fatty acids. Also pieces 
of lung containing the unsaturated vegetable oils, when left in formol for 
several weeks and then sectioned and stained, gave an immediate deep blue 
color with Nile blue sulfate. A short account of the fat dyes used is given 
below. 

Scharlach R (searlet red, sudan IV) is a weakly acid oil soluble dye of 
the azo group, a dimethy! derivative of sudan IIL, with the formula according 


to Kinosita!’ as given below: 


This dye in a saturated solution of equal parts of 70 per cent alcohol and 
etone stains fat various tints and shades of scarlet red. The color is per- 
anent. In comparison with sudan II], it appears that scharlach R stains fat 
scarlet instead of an orange red, because of the substitution of methy] 

radicals as indicated in the structural formula. 

Sudan TIT (sudan G, scarlet G) is a weakly acid, fat soluble dye of the 
co group, with a structural formula as given below, according to Kaufmann 


d Lehmann :4 
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This dye in a saturated solution of equal parts of 70 per cent alcohol and 
acetone stains fats various tints and shades of orange. This stain is perma 
nent. There is no diffusion of the dye into the elycerin-gelatin mounting 
medium, with either sudan IIL or scharlach R. 

Nile blue sulfate (Lorrain Smith fat stain) is a basic dye of the oxazin 
series, with the following structural formula, according to Kaufmann and 


Lehmann 4 


O 
He50,(G,H,)N Nbg 


\ 


In its preparation for the stainine of fats the dve is boiled with dilute 
sulfuric acid and is thus partially converted into a new dye of the class known 
as oxazones. The oxazone portion of the dye is red and readily fat soluble 
Nile blue sulfate itself combines readily with fatty acids, staining them blue 
As a result Nile blue sulfate is used to distinguish between free fatty acids 
and neutral fats, staining the former a blue and the latter a red. The formol 
fixed preparations are permanent only for a few days to a few weeks, while 
sections from unfixed tissues and from those fixed in mercuric chloride and 
Miiller’s fluid are permanent for several months. There is a moderate 
amount of diffusion of the dye into glycerin-gelatin mounting media. 

Osmic acid (perosmic acid, osmic anhydride, osmium tetroxide, OsO4) is 
reduced to the lower oxide or to black, metallic osmium, especially by the un 
saturated fats and fatty acids. MeClung!! states that the saturated fats and 
fatty acids do not reduce osmie acid. When sections containing unsaturated 
fatty substances are placed in a 1 per cent aqueous solution of osmic acid for 
one hour, they are permanently browned or blackened. There is slight dil 
fusion of the reduced osmium into the mounting media, giving it a brownis! 
discoloration, more marked when the fat is very abundant and especially 1 
the washing has not been thorough. A special application of osmium te 
troxide depends upon the fact that as it is reduced to a lower oxide by som: 
of the true fats and some lipoids, it renders these substances less soluble i 
aleohol, xylol, benzol, clearing oils, and balsam. This makes it possible, b 
using a rapid paraffin method, to secure paraffin sections having the ‘‘osmicized”’ 
fat still intact. 

Herxheimer,'? in 1901, published his results from several fat-staini 


methods, ineluding indophenol. Ie gives the following struetural formu 


o= t- 3 =N CN 
K 2 


for indophenol : 
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He obtained a distinet blue color by staining fat twenty minutes in a 
saturated solution of indophenol in 70 per cent alcohol. No counterstain was 
used. The preparations of this dye mounted in glycerin-gelatin are perma- 
nent for several months and the dye shows no diffusion into the mounting media. 

A short account of each oil or fat used in the present investigation pre- 


cedes a tabulation of the staining results obtained with it. Iodine numbers 


are as given by Ilodgman.!*’ These are of value since they serve to indicate 


the degree of saturation of the fats, which is an important factor in influene- 
ing the staining quality. 
TABLE I 


Porprey SEED O1 


ESH, 1 IXEI FORMOI a LULLER’S FLU 

Th tESH, N FLX ) ORMO \ tS FL ) 

FAT DYF I} ' CHLORIDI 

Scharlach R Deep orange red to Deep orange red Medium brilliant | Deep brilliant or 
deep brilliant to very deep orange red ange red to deep 
scarlet brilliant searlet scarlet 


Sudan III Bright orange to | Brilliant deep or- Medium brilliant sright orange to 
brilliant medium ange to deep red orange deep brilliant 
red orange brilliant red or red orange 

ange 

Nile Blue Sul Light to deep bril-- Medium to very Light brilliant Medium to deep 

fate liant magenta deep brilliant magenta brilliant 


magenta magenta 
Osmie \ecid Black aCK Black Black 


Indophenol Pale to deep blue Deep blue to blue) Very deep blue Deep blue to blue 
black black 


TABLE II 


Liplopon (20 Per Cent Iopint 


MERCURIK ’ 
FAT DYE FRESH, UNFIXED FORMOI % MULLER S FLUID 
CILLORIDE 


Scharlach R Deep orange red Deep orange red Medium brilliant Deep brilliant or 
to deep brilliant to very deep orange red ange red to deep 
senrlet brilliant scarlet searlet 


Sudan IT] Bright orange to |Brilliant deep or-|Medium brilliant sright orange to 
brilliant medium; ange to deep red orange deep brilliant 
red orange brilliant red or red orange 


ange 


Nile Blue Sul- Light to deep bril-- Medium to very Light brilliant ma-| Medium to deep 
fate liant magenta deep brilliant genta brilliant ma- 
magenta genta 


Osmie Acid Black Black Black Black 


Indophenol Pale to deep blue Deep blue to blue Very deep blue Deep blue to blue 
black black 


Poppy seed oil (from Papaver somniferum) is a bland fixed oil with an 
iodine number of 128 to 141. The uses of poppy seed oil are similar to olive 
il, but in addition it is used as the oil base of lipiodol for roentgenologie pur- 
poses. No difference was observed between the staining reactions of poppy 


seed oil and /ipiodol containing 20 per cent iodine. 
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Olive oil, from Olea curopaca and commonly known as sweet oil, is a bland 
fixed oil with an iodine number of 79 to SS. It is used as a laxative and as an 
emollient in corrosive poisoning, thus lending itself to possibilities of aspiration 
into the lunes. 

TABLE IT] 


OLIVE O 


RI HH FIAEI] FORMO!I MERCURK( MULLEI , LUI 
FAT D SESH, UNFIXED 8 da 
sl cleat CHLORIDE 


Scharlach R Deep orange red | Deep orange red to) Light brilliant or-) Medium _ brilliant 
to medium bril deep brilliant ange red orange red to 
liant scarlet scarlet brilliant searlet 

Sudan III Bright orange to Bright orange to Light to medium) Medium to deep 
medium brilliant, deep brilliant brilliant red = or red orange 
red orange red orange ange 


Nile Blue Sul- Light to deep bril-- Medium to deep Light brilliant ma-- Medium to deep 


fate liunt magenta brilliant magen genta blue magenta 
ta 
Osi \eid Black Black Black Black 
Indophenol Pale to deep blue Deep blue to blue| Purple to deep Deep blue to blue 
black blue black 


Lard (adeps suillus) has an iodine number of 62.5 to 79. Lard is chiefly 
aspirated while beine taken as food. 
TABLE I\ 
LARD 


ESH NFIXEI FORMOI punnepuceaias MULLER’ LULU 
) FRESH, t AED 4. 2's ) 
FAT DY! CHLORIDE ' 


Scharlach R Deep brilliant or- Very deep brilliant) Light to medium | Very deep brilian 

ange red orange red brilliant orange orange red 
red 

Sudan III Light brilliant red! Medium brilliant Very light to me-) Medium brilliant 
orange red orange dium red orange red orange 

Nile Blue Sul- Light to medium) Medium brilliant | Very light bril Medium brilliant 

fate brilliant magen magenta liant magenta magenta 

ta 

Osmic Aeid Dark brown to Dark brown to Dark brown to Dark brown to 
black black black black 

Indophenol Very pale blue to Dark blue to black Deep blue to blue Dark blue to blu 
blue black black black 


Butter fat (Vaceae lactis adeps) is a complex animal fat having an iodin: 
number of 26 to 28. Milk fat is commonly aspirated by infants in feeding. Ii 
may reach the lungs accidentally in the tube feeding of psychopathic patients, 01 
may be aspirated as vomitus. 

Liquid paraffin (mineral oil, petrolatum liquidum) and white paraffi: 
(solid paraffin) belong to the series of saturated hydrocarbons. They are o 
particular interest here because of their relation to lipoid pneumonia and 1 
‘‘naraffinomas.’’ Mineral oil may reach the bronchial tree while serving as 


vehicle for medication of the upper respiratory tract. 
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TABLE V 
BUTTER FA‘ 
MERCURL 
FRESH, UNFIXED FORMOI 
CITLORIDI 
Light to medium) Deep brilliant or- Medium brilliant 
deep brilliant o1 ange red orange red 
ange red 
Light to medium Medium brilliant Light brilliant red 
brilliant red or red orange orange 
ange 
Pale to medium Light to medium | Very light bril 
brilliant magen brilliant magen liant magenta 
ti ti 


to black 


Dark gray to black) Dark gray to black Dark gray 


Light blue to blue Dark blue to blue Deep blue to blue 
black black black 


TABLE VI 
MINERAL O11 


MERCURIE¢ 


FRESH, UNFIXED FORMOI 
CHLORIDE 
Pale orange to Medium orange to Light brilliant or 
medium brilliant brilliant deep ange 
red orange red orange 
Very pale orange Pale orange yellow Light pale orange 
vellow 
Pale light pink Bright light pink |Very pale pink 
Unstained Unstained Unstained 
Very pale blue Pale blue Pale purple 
TABLE VII 
PARAFFIN (SOLID, MELTING PoINtr 40° ‘ro 42° C 
MERCURIEC 
FRESH, UNFIXED FORMOTI 


CHLORIDE 


Unstained Unstained Unstained 


Unstained Unstained Unstained 


Very light Very light pale Very light pale 


pink 


pale 
pink pink 
Light to dark gray|Light to dark gray Light to dark gray 


Very pale blue Very pale blue Very pale blue 
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MULLER’S FLUID 


brilliant 
red 


Dee }) 


or 


medium 
red 


Light to 
brillisnt or- 


ange 


Light to medium 
brilliant magen 
ta 


Dark gray to black 


Dark blue to blue 
black 
MULLER’S FLUID 
Light to medium 


brilliant red « 


le orange vellow 


Light pale pink 


Unstained 


Pale pur ple 


MULLER’S FLUID 
Unstained 


Unstained 


Very light pale 
pink 


Light to dark gray 


Very pale blue 
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It has been known for a long time that there is a close relationship between 
the degree of unsaturation of lipids and the character and intensity with 
which they are stained by the fat dyes. Mulon,' in 1904, investigated the 
staining action of osmie acid on fats. He found that fats which were immedi- 
ately blackened by osmic acid were, for the major part, unsaturated triolein ; 
while those that were made only vellow or brown were largely saturated 
palmitin and stearin. Butter, which contains 60 to 70 per cent palmitin and 
30 to 40 per cent olein, is somewhat more saturated than is lard because of 
the presence of a greater number of unsaturated esters of oleic and linoleic 
acid in the latter fat. This difference is made manifest by lard staining a 
slightly deeper color than does butter. Triolein, which is the chief constituent 
of olive oil, contains three molecules of the unsaturated oleie acid, and poppy 
seed oil is even more unsaturated than is olive oil. The latter two vegetable 
oils were blackened very quickly and deeply with osmie acid and stained very 


intensely with all of the other fat dyes used. 
CONCLUSIONS 


1. Fresh frozen unfixed tissues are highly satisfactory for the staining of 
neutral fats. The unfixed fat, in general, stains a slightly lighter color than 
that fixed in formol. 

2. Formol-fixed frozen sections are the most satisfactory for the routine 
demonstration of fat for the following reasons: The tissue does not require 
extensive washing before cutting; the formol hardens the fat; the sections 
are easily handled, and they stain more deeply with sceharlach R, sudan TI 
and Nile blue sulfate. Also formol-fixed tissues can be used for myelin stain- 
ing. Unfortunately, probably because of the development of formic aeid, 
formol-fixed tissues, both in the mass and in sections. may suffer partial 
hydrolysis of some of the lipids. This liberates free fatty acids and makes it 
impossible to demonstrate the presence of neutral fats with Nile blue sulfate 
in tissue sections made from gross specimens fixed in formol, and also causes 
the red color in formol-fixed preparations, previously stained with Nile blue 


sulfate, to be gradually dominated by blue. This change may occur within a 


‘" 





ew days with the unsaturated vegetable oils. 
$3. After fixation in mercuric chloride, as compared to formol fixation, 
fats stain considerably lighter with scharlach R, sudan II], Nile blue sulfate, 
nd a more distinct deeper blue with indophenol. The preparations of Nile 
blue sulfate and indophenol that have been fixed in mereuric chloride are 
re permanent than those fixed in either Miiller’s fluid or formol. The 
cessity for thorough washing and the danger of overfixation are disadvan- 
ges of this method. 

4. After fixation in Miiller’s fluid the neutral fats give beautiful results, 
aining very well with all the fat dves used. The color is lighter than with 
rmol and deeper than with mercuric chloride. No essential change is noted 
th osmie acid as related to this fixative. Miiller’s fixing fluid has the dis- 
vantage of requiring prolonged fixation and extensive washing of the tissue. 
is a good preservative of fat, but not quite so good as mercuric chloride, as 

own by Nile blue sulfate. 
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5. The neutral fats studied, in general, stain according to their degree of 
unsaturation. Poppy seed oil, the most unsaturated of the oils studied, stains 
the deepest, and is then followed by olive oil, lard, butter fat, and the satu- 
rated hydrocarbons, including mineral oil and solid paraffin, staining progres 
sively lighter in the order named. 

6. There are multiple factors involved in the staining of fat, which make 
it impossible to name a specific shade or tint as uniformly characteristic of a 
particular fat. 

7. Paraffin (solid) can be identified with a moderate degree of certainty 
by its negative reaction to scharlach R and sudan III, its pink erystalline 
character with Nile blue sulfate, and its gray color with osmie acid. 

8. Mineral oil (petrolatum liquidum) ean be identified by its pale to deep 
red orange staining with scharlach R and its negative reaction to osmiec acid. 

9 Within the limited group studied, the vegetable oils stained somewhat 


more deeply with all of the dyes used than did the animal fats. 
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THE EFFECTS OF LIGATION OF THE COMMON BILE DUCT ON THE 
BLOOD LODINE AND BLOOD COUNTS OF MALE RABBITS* 


JosEPH L. DeECourcy, M.D., CHARLES D. STEVENS, PH.D., 
RienarpD WetskirreL, M.D... AND NATHANIEL Brower, A.B., CINCINNATI, OHIO 


a KOT) iodine has received growing attention in the last fifteen years as 
methods for its determination have been improved. Interest has centered 
chiefly on the relation of the thyroid, particularly the pathologic gland, to 
blood iodine; but it has become increasingly evident that factors other than 
the thyroid play important roles in regulating blood iodine. Within the last 


Is has experimentally demonstrated the considerable 


five years Yuzuriha' 
influence of the reticulo-endothelial system on iodine metabolism; Elmer® has 
reported on the role of the liver in the regulation of blood iodine; and 
Perkin’! '° has more recently commented on the effects of liver and biliary 
tract disorders on blood iodine. At the DeCourey Clinie this aspect of iodine 


© elevated 


metabolism has been further investigated, and we have reported‘ 
blood iodine in some liver and gall bladder patients. 
Some of these patients had been given substances containing large quan- 


tities of iodine for x-ray purposes, previous to withdrawal of blood for iodine 





analyses. We have nine reports on the blood iodine at definite periods after 
ngestion of 2.2 em. of iodine contained in 9.5 gm. of ‘‘Cholepulvis,’’ a prepa- 
ration of tetraiodophenolphthalein with other materials. These provide evi- 
dence of the changes in blood iodine after administration of this produet, 
though the data are not satisfactory because the administration of the dye 
ul the dietary regime before withdrawal of blood for iodine analyses were 
not under our control, and because the exact pathology of these patients in 
some instances remains undetermined. These reports are given in Table I. 
Reasons for elevated blood iodine values such as those in Table I have 
heen suggested and discussed by DeCourey” ‘in regard to these patients and 
other liver and gall bladder patients without records of abnormal iodine 
take previous to withdrawal of blood for iodine analyses. The present in- 
‘stigation was designed to throw more light on the reasons for the elevated 
ood iodine found in patients of the latter class, Le., those without records 
abnormal iodine intake. The method of investigation that suegested itself 
is to produce pathologie conditions of the gall bladder, liver, and reticulo- 


dothelial system by ligation of the common bile duct in’ experimental 


*From the DeCourcy Clinic, Cincinnati. 
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TABLE I 
BLoop LopINE APTER INGESTION OF 9.5 GM. oF ** CHOLEPULVIS ** 
DAYS 
BLOOD 
BETWEEN 
PATIEN' 1ODINI ; 
TAKING DYI DIAGNOSES 
NUMBEI GAMMA/100 
: AND TAKING 
ML. ) 
BLOOD 

1) 13.0 l Acute hydrops of gall bladder 
71 2100 | Chronie cholecystitis with stones 
129 3300 | Chronic cholecystitis (?); chronic appendicitis 
147 1.7 I Chronic cholecystitis with stones 
211 1300 l Carcinoma of liver; carcinoma of ovary 
138 19.5 10 Cholangeitis; infected biliary tract 
89 110 13 Chronic cholecystitis with stones 
90 87 14 Same as Patient 89, next day after intravenous glucose 
135 180 14 Chronie cholecystitis with stones 


animals and to follow their blood iodine while they lived on a diet containing 


only a small amount of iodine. 


EXPERIMENTAL PROCEDURE 
Thirty adult New Zealand albino male rabbits were obtained from a local 
breeder, housed in individual galvanized wire pens, placed on a diet (of 


known iodine content) of chopped alfalfa hay, oats and iodine-free water 


(water redistilled from potassium carbonate) with oceasional cabbage, an 
weighed weekly. 
Blood was drawn (with iodine-free syringes and needles) for iodine 


analyses at least fifteen hours after feeding time by heart puncture from al! 





animals, except those with ligated bile ducts, from which blood was taken 
from marginal ear veins because the prolonged elotting time of their blood 
might have made heart puncture fatal. Mixed with dry, purified potassium 
oxalate, the blood was kept in a refrigerator until analyzed. In determining 
its iodine content by the procedure previously reported,!® 5 ml. portions were 
venerally used, except that samples drawn from ear veins were = usuall) 
analyzed in 2 ml. portions because of the small quantity of blood obtained 
Kinal samples from animals with ligated bile duets were taken from thei 
excised hearts and weighed instead of pipetted for analyses. Blood was cus 
tomarily taken from the rabbits four to six hours before operation, fiftee 
hours after operation, and on the second, fourth, seventh, eleventh, fifteent! 
and twenty-first days after operation. Twice as much blood (11 ml.) was 
drawn from controls half as often up to fifteen days starting the day follo\ 

ing operation of the other two rabbits in the group. Fig. 1 shows this 
Erythrocyte, leucocyte, and differential counts on blood from marginal ear 
veins were taken each time after bleeding the animals. 


The rabbits were divided into groups of three. The eommon bile duct 
| 


of one of the three was ligated; the second animal was opened, its comn 


bile duet located, and the animal sewn up without ligation of the duet; t!< 
third animal served as a nonoperated control existing on the same diet as tlie 


other two. 
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Operations were performed in the evening under aseptic conditions. The 
rabbits’ ventral skin was sterilized with 70 per cent aleohol (diluted with 
jodine-free water from ethyl aleohol distilled from potassium carbonate), 
except that rabbits 1 and 2 were painted instead with tineture of merthiolate. 
Ether (analyzed for iodine) was used as anesthetic. The common bile duct 


was ligated at two places with light black silk (rabbits 1, 4, 10) or heavy 
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Fig. 1. Average blood iodine content and average blood counts of rabbits after operation. 


The figures in the blood iodine curves indicate the number of animals observed at the different 
points. 
white silk (rabbits 7, 13, 14, 17) and divided between the ligations, except in 
rabbit 17. Animals were sewn up with light black silk. Operations were 
found to have been accomplished as stated when the animals were examined 
ifter death. 
RESULTS 
a. Blood Todine.—The results of the blood iodine analyses are reeorded in 


Table II. Most of the figures given there are the averages of two analyses. 

















—_ - 
~} , 
- i* 
> am 





“ - 
s 
site t~ — on 
= st + ~~ 
A - 
—_- S le sf 7 _ 
— > | om 
= / - 2 - ait +15 
< § ilS 
c = ny - 2} ~ ~ 
ae _ 
om 
~ _ 71 + 2 =H ‘~ 
4. : - a2 6% 4s 5 ys 
~ = a3 _~ r C 71 
=_ s ~ a O12 +r sf af ba 
_ ol ~nuce st + 2 
— 7 “= + I~ + + Ou 
ie a A100 = Ov + = > | ar 
+ * —n? Sm? Sar 
re 
+ as 71 es o1 a4 or 
119 av ~ : i- 7 ol a4 = 
-_ ce G1 S t~ Ol 
SD senoorereatstenr — _ 2 & 
BONS CIs OS — Se mK TTI OIG = Ot Lar 








ZOOS HSS DHMH MMWDWDODHODMOMOASA GG SH Gs Ss ws we 


1040 rHE JOURNAL OF LABORATORY AND CLINICAL MEDICINT 





“ 


ibbit 


lime 








with li 


ibbit 


clime 


ix 





DE COURCY ET AL.: 


EFFECTS OF 


LIGATION OF 


COMMON BILE DU 





1041 


Certain of these figures have again been averaged and plotted in Fig. 1 to illus- 


trate the variations of blood iodine after operation as compared with control 


figures. It will be noted that the blood iodine of the animals with ligated and 


divided ducts rose on the first day after operation and fell again, while that 


of the laparotomized animals rose on the second day and fell as the blood 


iodine of the animals with ligated and divided ducts again rose. 


Insufficient 


analvses were carried out to prove these differences in times of increase and 


decrease to be of statistical significance. 


iodine findines is given in Tables TIT and TV. 


GROUP OF RABBITS 


\ Preoperative controls 

B Postoperative controls 

C Animals with ligated and 
divided ducts 

1) Laparotomized animals 

I Laparotomized animals 


COMPARISONS 


GROUPS OF RABBITS 


\ and B (pre- and postop. controls 


Band C 


8 and ID (postop. controls and laparotomized animals, 1-10 d 


(postop. controls and ligated animals, 1-10 days 


Band E (postop. controls and laparotomized animals, 11-27 days 


Cand D (ligated animals and laparotomized animals, 1-10 days) 


Dy and E 


A statistical analysis of the blood 


STANDARD 
DEVIATION 


DIFE 


2.24 
1.89 


£.10 


ERENCI 


TABLE IIT 
MEAN VALUI WITH | 
DAYS AFTEI NO. OF PROBABLE ERROR) OF | 
OPERATION ANALYSES BLOOD IODINE IN 
— GAMMA/100 ML. 
85 1.44 + 0.16 
27 D1 3.77 + 0.18 
1-10 29 iwo & G5] 
1-10 0) 7.6: O56 
1-27 ma 3.8 0.37 
TABLE IV 
oF MEAN VALUES From TABLE III 
DIFFERENCE OF MEANS 
COMPARED 
PROBABLE ERROR OF 
2.76 
6.92 
aves 6.57 
0.27 
O15 
$00 


laparotomized animals, 1-10 days and 11-27 days) 


It will be noted from comparisons in Table ITV that the blood iodine 


values of pre- and postoperative controls were not significantly different. The 


blood iodine of both the laparotomized animals and those with ligated and 


divided ducts showed a statistically significant difference from the controls 


but not from each other over the ten-day period following operation. 


After 


these ten days the laparotomized animals again had a normal blood iodine 


evel, while most of the animals with ligated and divided duets were dead. 


DAYS 


GROUP. Of RABBITS 


AFTER 


OPERATION 


\ Preop. controls 
B Postop. controls 


C Ligated animals 

) Laparotomized animals 
yy 
i 


Laparotomized animals 


1 


1 
l 
I 
l 


*Last three figures omitted. 





TABLE V 
MEAN VAI 
- PROBABLI 

NO. OF 

COUNTS 
Col 
13) 5606454 
27 5206+47 
l7 5074489 
21 5055t92 
13 5204484 


UF 


ERROR 
STANDARD DEVIATION 
OF ERYTHROCYTE 


NT 
+ 

+ 

+ 

+. 


+ 


WITH MEAN VAI 


9) 
SOS 
D4] 
625 


H4S 


AND PROBABLE 


WITH 


ERROR AND 


STANDARD DEVIATION 


OF LEUCOCYTE 


Col 
QS66+130 


84354226 


143534986 
LO548+370 
84424525 


NT 


+ 


+ [+ I+ 


1266 
1744 
6171 
2517 
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TABLE VI 
COMPARISONS OF MEAN VALUES FROM TABLE V 


DIFFERENCE OF MEANS 


GROUPS OF RABBITS COMPARED PROBABLE ERROR OF DIFPERENCI 
ERYTHROCYTE COUNTS LEUCOCYTE COUNTS 
\ and B (pre- and postop. controls) 6.96 5.50 
\ and C (preop. controls and ligated 1-10 days) 5.62 t 4.51 
\ and E (preop. controls and laparotomized 11-27 t.45 £.09 
days 
B and C (postop. controls and ligated 1-10 days) 1.32 5.S5 
Band ID postop. controls and laparotomized 1-10 146 $.SS 
days 
B and E (postop. controls and laparotomized 11-27 0.02 0.02 
days 
C and D (ligated animals and laparotomized ani 0.15 62 


mals 1-10 days) 
1) and E (laparotomized animals 1-10 days and 1.20 120 


11-27 days) 


TABLE VII 


MEAN VALUE WITH 
PROBABLE ERROR AND 


GROUP OF RABBITS DAYS APTER) STANDARD DEVIATION DIFFERENCE OF MEANS 
OPERATION OF POLYMORPH®O PROBABLE ERROR OF DIFFERENCI 
NUCLEAR LEUCOCYTI 
COUNT 
B Postop. controls 1-27 10744164 + 1260 
( Ligated animals 1-10 T2BStQ5? + 520] 
D Laparotomized animals 1-10 “T504+R80 + 2407 
B and C (postop. controls 6.19 
and ligated 1-10 days 
B and D (postop. controls 129 
and laparotomized 1 
10 days) 
C and D (ligated animals 977 


and laparotomized ani 


mals 1-10 days 


TABLE VIII 


MEAN VALUE WITH 
PAYS AFTER! PROBABLE ERROR AND DIFFERENCE OF MEANS 
OPERATION STANDARD DEVIATION | PROBABLE ERROR OF DIFFEREN¢ 
OF MONOCYTE COUNT 


Group RABBITS 


B Postop. controls 1-27 197+17 + 151 

C Ligated animals 1-10 376437 + 227 

1) Laparotomized animals 1-10 311436 + 247 

E Laparotomized animals 11-27 175418 + 91 

,and C ( postop. eontrols £0 
and ligated 1-10 days) 

Band D (postop. controls 2.87 


and laparotomized 1- 
10 days) 

and E (postop. controls - 0.89 
and laparotomized 11- 
27 days 

and 1) (ligated animals 1.25 
and laparotomized ani 


mals 1-10 days) 
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b. Blood Counts.—The effects of the experimental procedures on the blood 
counts are shown in Fig. 1 and examined statistically in Tables V, VI, VII, 
and VII. The results show that the erythrocyte and leucocyte counts of the 
postoperative controls were statistically significantly lower than those of the 
preoperative controls. The erythrocyte counts of rabbits with ligated and 
divided ducts, of laparotomized rabbits and of their postoperative controls 
showed no statistically significant differences. Rabbits with ligated and 
divided duets and those laparotomized had leucocyte counts significantly 
higher than their controls for the first ten postoperative days, but not sig- 
nificantly different from each other. The counts returned to within the con- 
trols’ limits after ten days in the laparotomized rabbits. The increased 
leucoevte counts were due primarily to increase in the polymorphonuclear 
leucoeytes as shown in Fie. 1 and Table VIE. The monocytes were also sig- 
nificantly inereased for the ten days in antmals with ligated and divided 
duets, but not in laparotomized animals as may be seen in Table VIET and in 
Fie. r. Lymphocytes, basophiles, and eosinophiles showed ho significant 
changes. 

¢. Other Observations.—The body weight of the animals was followed dur- 
ing the experiment and the findings are given in Table TX. All the rabbits 


lost weight for the first few weeks. 


TABLE IX 


AVERAGE Bopy WEIGHT OF RABBITS 


DAT! NO. OF RABBITS INCLUDED AVERAGE WEIGH 
IN AVERAGE IN KG. 
1/22 we 2.61 
7/29 23 2.42 
8/ 5 ue 2.00 
§/12 %0 2.05 
8/19 Is 1.97 
8/26 1S 1.87 
ie) ? 15 1.90 
+8] Ld 1.78 
9/16 l: 1.79 
97/23 12 1.85 
Q/30 10 1.97 
10/ 7 10 2.05 
10/14 1.71 
10/21 7d 
10/28 1.61 


Kood was analyzed for iodine in the following manner: Two hundred 
ounds of chopped alfalfa hay were mixed and sampled. Portions of 2.00 gm. 
‘the sample were analyzed for iodine. The average of two analyses showed 
0 gamma of iodine per 100 em. of hay. Three lots of 3 bushels each of oats 
ere mixed separately and similarly sampled and analyzed. The first lot 
ntained 1 gamma of iodine per 100 gm.; the second lot, 6 gamma; and the 
rd lot, 2 gamma. ‘Two lots of fresh cabbage were shredded and 10.0 or 16.0 
m. samples analyzed. The cabbage contained 1 gamma of iodine per 100 gm. 


i each instance. 
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Kood iodine consumed by the rabbits varied from 0 to 7 gamma (average 
3 gamma) per day per rabbit from July 22 to September 10. On September 
10 the animals had 11 to 15 gamma (average 13 gamma) and from then to 
October 7, 0 to 11 gamma (average 7 gamma), after which they had 0 to 5 
vamma (average 3 gamma) per day per rabbit to October 30. After October 
7 only rabbits 17, 18, and 19 were kept. 

Operated animals and their controls were not fed for a day preceding 
operation and one or two days afterward. 

Blood iodine showed neither positive nor negative correlation of appreel 
able extent with food iodine of the same day or of the preceding day. 


Six cans of ether were used during the experiment. Ten milliliters from 





each ean were mixed in an iodine determination flask with one 5 ml. portion 
of approximately molar KOT and evaporated in a warm water-bath with 
shaking. lodine determination was carried out on the residue as with blood. 
The average of two analyses was 0.1 gamma of iodine per 60 ml. of ether. 
Rabbits with ligated and divided ducts showed extensive macroscopic 
liver damage on autopsy. Even in rabbit 13, which died fifteen hours after 
ligation, the lower right lobe of the liver was almost completely vellow. Only 
rabbit 7 showed jaundice (twelve days after ligation). Rabbit 17 failed to 
show jaundice, although he survived ligation for twenty-four days. On 
autopsy he was found to have enlarged bile duets and an enlarged gall blad- 
der, but the liver showed no macroscopic changes beyond several tiny vellow 


spots. 





Thy roids from control rabbits 9, 22. and 23 showed hypertrophy ana 
small areas of hyperplasia, and in 9 and 23, some diminution in colloid sub 
stance. Thyroids from rabbits 4 and 7 (with lgated bile ducts) also showed 
small areas of hyperplasia. Colloid distended the acini in rabbits 4 and 13 
(with ligated bile ducts), but was absent from thvroids of rabbits 7 and 10 
(with ligated bile ducts). It was also absent in the laparotomized rabbit 11, 
while rabbit 24 showed focal loss of colloid. These were the only tissues exam 
ined histologically. 

Results on rabbits 24 through 30 were not ineluded in the ealeulations be 
cause of their unusually high initial blood iodine values as compared with thi 
other animals. These rabbits were not operated or used as controls. Results 
on rabbit 17 after operation were also omitted from ecaleulations, sinee his 


common bile duet was not divided as were those of the other six ligated rabbits 
DISCUSSION 


The normal blood iodine of rabbits 1 through 23 was 3 to 5 gamma pe 
100 ml. as compared to Hereus and Aitken’s' figures of 60 to 80 gamma pe 
ke., the figures of Magee and his associates!” of 8.6 to 9.8 gamma per 100 ¢. 
the average figure of Elmer and co-workers® of 13.2 gamma per 100 ¢.c., al 
the figures of Anderson and others! of 10 to 15 gamma per 100 ¢.c. Whethe 
these differences are due to different amounts of iodine in the blood or to tl) 


erroneously high values obtained by practically all of the earlier workers 
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Baumann and Metzger? have pointed out), we do not know. We are also 
unable to account for the high blood iodine values of rabbits 24 through 30, 
even after some days of maintenance on food containing only a few gamma 
of iodine per day. 

The blood iodine increased during the ten days after operation under 
ether anesthesia whether the operation included ligation and division of the 
common bile duct or was merely an abdominal incision. After ten days the 
laparotomized rabbits had a normal blood iodine, while most of the rabbits 
with ligated bile ducts were dead and the few which survived longer had 4 to 
7 gamma of iodine per 100 ml. of blood. Others have also noted an elevated 
blood iodine following various surgical procedures,*: * ™ but they have failed 
to discuss the possible relation of the blood iodine to the anesthetics used in 
these instances. Hereus and Aitken'® found a decrease in blood iodine of one 
rabbit after twenty minutes of ether anesthesia and an increase in a second 
rabbit after sixty minutes of ether anesthesia. But Magee and co-workers 
could find no change in blood iodine in sixteen rabbits under ether anesthesia. 

The difference in erythrocyte and leucocyte counts of pre- and postopera- 
tive controls may have been due to increased withdrawal of blood or to the 
diet and the heat of their living quarters, which were over 30° C. on most 
days. Operation with and without common bile duet ligation significantly 
increased the leucocyte and polymorphonuclear leucocyte counts over the con- 
trols’ counts for a ten-day period. Monocytes were also significantly in- 
creased only in animals with ligated bile duets. In this connection it is of 
interest to note that Mills and others! wrote that common bile duct obstrue- 
tion should produce constant and progressive blockade of the retieulo-endo- 
thelial system, of which the monoeytes are a part. Contrary to Zih’s report!® 
that erythrocytes decrease 23 per cent after occlusion of the common bile duet 
in rabbits for four days, we found no statistically significant change in 
erythrocyte counts on operation with or without ligation and division of the 

mmon bile duet. 

Although statistically significant differences have been shown among 
certain of these blood counts, the mean values are within the widely varying 


normal limits of rabbits’ counts as given in the literature.” 
CONCLUSIONS 


1. Ligation and division of the common bile duct of male rabbits signifi- 
intly increased their blood iodine, their leucocyte, polymorphonuclear leu- 
eyte, and monocyte counts, but did not significantly change their erythrocyte, 
mphocyte, basophile, or eosinophile counts for a ten-day period after operation. 

2. Abdominal incision of male rabbits significantly increased their blood 
«line, their leucocyte and polymorphonuclear leucocyte counts, but did not 
enificantly change their erythrocyte, lymphocyte, monocyte, basophile, or 
sinophile counts for a ten-day period after operation. 

3. While the differences in blood iodine and blood counts between male 


ibbits for a period of ten days after abdominal incision with or without liga- 
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tion and division of the common bile duct were not statistically significant, 
the duration of the effect of operation in animals subjected to abdominal in- 
cision only was about ten days. 

4. Male rabbits with ligated and divided common bile ducts died within 


thirteen days after operation. 


We wish to acknowledge the assistance of Miss Mary Rita Moormann with the blood 
counts, the advice of Dr. Willard Machle of the Kettering Laboratory on the statistical analyses, 
the histological study of Dr. M. Ganim and Dr. J. Ganim, and the suggestions of Dr. lL A 


Mirsky. 
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A CYTOLOGIC COMPARISON OF MALIGNANT AND NONMALIGNANT 
NUCLEI AND NUCLEOLI* 


M. Eva Haumeper, M.D., New Hampton, Iowa 


HE present study is a continuation of the work begun in 1933.°)% 1° The 

purpose is to demonstrate and to emphasize the fact originally stressed. 
that nucleoli in malignant cells are enlarged to such an extent that they are 
readily distinguishable from nucleoli of all other types of cells. 

Several vears ago, MacCarty®* observed and called attention to enlarge 
ment of nucleoli in malignant cells. Other authors have studied these struc 
tures in cells of exudates and transudates.*'1'* Their results can be sum 
marized briefly as follows: ‘‘The increase in nucleolar size in relation to th 
nuclei is characteristic for the cell of malignant neoplasms found in transu 
dates and exudates.’’ The results of several recent investigations™: !2 1%. 17 ar 
in accord on one point, that nucleoli of malignant cells are changed in such 
way that in every microscopic field one finds many, if not all of them, enlarge 

*From the Section on Surgical Pathology, the Mayo Clinic, Rochester, Minn. 

Abridgment of thesis submitted to the University of Minnesota in partial fulfillment 
the requirements for the degree of Master of Science in Pathology. 
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to an extent never observed in nonmalignant cells; therefore, the enlarged 
nucleolus can be designated as characteristic of malignant cells. 

In distinction to the cellulonuclear ratio!’ which is said to be fairly con 
stant for each type of cell, one finds the nucleonucleolar ratio of malignant 
cells definitely lower. 

This paper presents a résumé of nuclear and nucleolar measurements of 
various tissues obtained in 152 cases, in the majority of which malignancy 
was present. The method of measuring and of computing the area of these 


structures is very similar to that deseribed in the first publication.'"” The 


TABLE I 
AVERAGE AREAS OF NUCLEI AND NUCLEOLI IN MALIGNANT AND NONMALIGNANT TISSUES 


AVERAGE AREA, SQUARI 


rISSUI CASES MICRONS — 
RATIO 
NUCLEUS NUCLEOLUS 
Breast 
Carcinoma 54 S02 6.1 13.1 
Secondary eytoplasia 2 65.5 1.6 14.2 
Inflammatory a) 18.5 9.1 93.) 
Stomach 
Carcinoma 6 78.3 1.6 17.0 
Lymphosarcoma 3 67.7 5.2 1.0 
Secondary eytoplasia 4 75.2 1.1 18.3 
Regenerative 6 a8.9 1.8 12.7 
Intestine 
Careinoma 17 711 5.3 13.4 
tegenerative 5 52.9 1.8 29.33 
Uterus 
Carcinoma 6 65.8 t.] 16.0 
Sarcoma 2 83.9 D1 16.9 
Hyperplastie endometrium ” 15.1 1.4 32.2 
Ovary 
Carcinoma q 76.4 1.8 15.9 
Oophoritis a 54.6 1.4 12.6 
Kidney 
Hypernephroma S 87.3 6.8 12.8 
ipithelioma (ureter l 119.1 S.9 13.4 
mmalignant ” 52.9 2.8 18.9 
Thyroid 
reinoma | 71.5 5.1 14.0 
lenoma l 15.4 1.8 25.2 
Skin 
i pithelioma 3 64.4 1.9 13.3 
mmalignant 2 56.2 2.3 26.8 


‘sults obtained by examination of only freshly cut and frozen tissues (not 
ibedded tissues) are illustrated in the tables. It was found by experience 
at the coagulation of albuminoid constituents of the cell by various fixatives 
iuses considerable shrinkage of tissue to the extent of approximately 10 
er cent.! 

During investigation of structures of cells, interesting observations were 
ade; it was noteworthy that some similarity existed between the structures, 
ven in so-called lawless growths. The nuclei and nucleoli of cells of ear- 


noma of the breast showed more similarity in size when compared with each 
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other than when compared with cells of carcinoma of the stomach, and vice 
versa. In measuring twenty to thirty cells in each section of tissue and by 
studying a large number of specimens one obtains much better insight into 
sizes and variations of nuclei and nucleoli than by merely being presented 
with an average value for a large number of cells and cases, as one has to do 
ina short presentation. Comparison of fluctuations in nuclear, and particu 
larly in nucleolar, sizes in malignant and nonmalignant cells ina large number 
of these structures is most interesting and instructive. Increase particularl) 
in size of nucleoli in cells of carcinomatous tissue is most striking. Unfor 
tunately all these measurements cannot be presented in this report, and aver- 
age values must be given in Table I. 

Table | represents averave SIZeS of nucle ana nucleoli of various tissues 
of the body, as well as average ratios of area of nuclei to area of nucleoli. It 
is seen that areas of nuclei and nucleoli are much larger in malignant cells 
than in nonmalignant ones; of these. the sizes of nucleoli are also much larger 
than the sizes of nuclei; the ratios are markedly smaller for malignant cells 
than for nonmalignant cells. The cases of secondary evtoplasia, a condition 
described by MacCarty,* are added because it is interesting to observe that 
areas of nuclei and of nucleoli in such lesions approach very nearly, and some- 
times even attain, the same values that are found for areas of malignant cells. 
These cells described by MacCarty, however, are found in situ. It is felt that 
if these benign cells were left in an opportune environment, the danger of 
their becoming malignant would be imminent. 

Fig. 1 represents the mean area of largest and smallest nuclei and nucleoli 
expressed graphically. Under the heading ‘‘nuclei,’’ curves 1 and 3 designate 
largest and smallest areas of malignant cells, and curves 2 and 4 designate 
largest and smallest areas in nonmalignant cells. Corresponding curves for 
nucleoli are illustrated. Whereas the curves for nuclei of malignant and non- 
malignant cells approach or even cross one another, the curves for nueleoli 
are far apart. 

Fig. 2 is a graphie comparison of a group of lesions of the mammary 
gland comprising 42 cases in which malignant and nonmalignant conditions 
were present. The mean area for both nuclei and nucleoli is larger in malig 
nant lesions than in nonmalignant ones. In the percentage distribution the 
curves for nuclear values of both malignant and nonmalignant lesions illus 
trate some overlapping, which means that the same sizes or nearly the same 
sizes are occasionally found in either lesion. The curves for nucleoli, how- 
ever, illustrate hardly any overlapping, which means that nucleoli in malig 
nant lesions are definitely enlarged when compared with nucleoli of nonmalig 
nant ones. This confirms the contention that nucleoli are increased in size in 
malignant cells. 

Figs. 3 and 4 are drawings of nuclei and nucleoli seen in cells respectivel)s 
of the stomach and of the kidney. The nuclei and nucleoli were drawn wit! 
the aid of a camera lucida. The nucleoli were again observed to be enlarge 
to measurable sizes and are illustrated in the lower part of the drawing. The 
sizes in malignant and nonmalignant lesions, particularly of the nucleoli, illus 


trate distinct changes. 
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Exceptions to these observations have been found in the so-called comedo- 
‘carcinomas. Hardly any nucleoli could be seen in these cells and, if present, 
they were not enlarged markedly. Some leading authorities, however, do not 
regard this as a malignant lesion, 

The reason for increase in size of nucleoli in malignant cells is not Known, 
nor is the function of nucleoli sufficiently understood. Nucleoli are considered 
by some authors to be by-products of nuclear activity? which are derived from 
the chromatin; others!’ consider nucleoli storage places of kinoplasm, a mate- 
rial from which the spindle fibers are built during mitosis. Whatever their 
function or purpose may be, increase in size of nucleoli in malignant cells is 
certainly worth attention. Enlargement of nucleoli takes place at an earls 


stage in the changing cell as can be observed in cases of secondary eytoplasia. 


<UMMARY 

Nuclear and nucleolar sizes have been studied and measured in 152 cases, 
representing various lesions throughout the body, The table and figures illus- 
trate that nuclei, and particularly nucleoli, in malignant cells are larger than 
in corresponding nonmalignant cells. Graphs illustrate the same results. It 
is, therefore, justifiable to designate an enlarged nucleolus as a characteristic 
of malignant cells. As it is found at an early stage in the changing cell and 
is easily observed in these cells, the enlarged nucleolus should become one of 


the most helpful means of diagnosis of malignant cells. 
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SUPERIMPOSED 





INFECTION IN RHEUMATIC HEART 


DISKEASE* 
(iEORGE FRIEDMAN, M.D., AND JAMES R. Lisa, M.D., New York, N. Y. 


— TE bacterial endoearditis has generally been considered a super- 
s imposed infection when it occurs in cases of rheumatic heart disease. An 
alternative hypothesis' suggests that it represents the terminal phase of an infee 
tion in whieh rheumatic valvulitis is the allergie component. This implies that 
when bacterial endoearditis appears, immunity has broken down. Pending the 
elucidation of the hacteriology of rheumatie fever, the term ** superimposed ”’ 
infection must be used with the reservation required by the allergie hypothesis. 

Subacute bacterial endocarditis is not the only superimposed infeetion 
found in rheumatie heart disease nor is it the most frequent. In a series of 30 
cases, selected as representative of the latter disease as seen in a general hos 
pital, evidenee of superimposed infection could be demonstrated in the heart in 
2? cases. Of these, only one had the elinieal course of subacute bacterial endo 
carditis. The others included acute bacterial endocarditis, septicemia, eryvsipelas, 
pneumonia, and peritonitis. In most of these eases, acute inflammatory, non 
rheumatic lesions were found in the myocardium. Many also had acute endo 
carditis which was neither bacterial nor rheumatic. This has been deseribed as 
‘indeterminate,’ ‘terminal’? and ‘‘non-bacterial thrombotie’’ endocarditis. 
Its frequent association with acute nonrheumatic myoearditis, the features ot 
which will be described below, suggests that these endocarditides should be in 
cluded as one of the cardiae sequelae of superimposed infeetion. 


The eases presented in this study are classified as follows: 


ACUTE ACTIVI CHRONIC ACTIVI HEALED 
RHEUMATK RHEUMATI RHEUMATI rOTA 
CARDITIS CARDITIS CARDITIS 
\. Without significant superim o o 2 8 
posed infection 
B. With slight to severe supe! ) 0 2 l 
imposed infection 
C. With predominant superimpose: 2 Hm) 2 9 
infection 
Total 10 14 ol) 


CASE REPORTS 
1. Without Sianificant Superimposed Infection 
CASE 1.—Negress, aged 58 years, had scarlet fever in childhood. Rheumatie feve1 
o7 years, hospitalized for one month. Subsequent symptomatology was that of decompen 
tion, at first slight, later with massive edema, Systolic and presystolic murmurs at ap 
*From the First Medical Division, Service of Dr. John Carroll, and Pathological Lab: 


tory, City Hospital, Welfare Island, Department Hospitals, New York. 
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<vstoli¢ murmur at base. Blood pressure 96/62 and 152/110 mm. Hg. Electro ardiogram: low 
voltage QRS waves. Roentgenogram: decompensated mitral stenosis; pleural effusion, Low 
grade febrile course for six months with leucoeytosis. Six blood cultures, the last one ten 
days before death, negative Two cultures six months before death contained staphyloid 
organisms, Death during an attack of paroxysmal dyspnea. 
Pathology.—Acute rheumatic valvulitis of one aortic eusp; healed in others.  Healed 
eumatie mitral valvulitis (stenosis). Acute rheumatie myocarditis showing extraordinary 


l unbers of Aschoff bodies, No superimposed infec tion. 


CASE 2.—Male, 38 years of age, admitted suffering from pulmonary edema. Died several 
ours later. 

Pathology.—Chronie active rheumatie valvulitis of aortic and mitral valves (stenosis 
(cute active rheumatic myoearditis. No superimposed infection. 


” 


CASE 3.—Negress, 58 years old, had polyarthritis at 52 vears; repeated two years later 


and intermittently thereafter. Joint lesions of arthritis deformans tvpe complicated by 


scleroderma and bone atrophy. Blood calcium 7 mg., phosphorus 6 mg. Systolie and diastolic 
urmurs at apex. Roentgenogram: contour not distinctive of mitral stenosis. Eleetro 
rdiogram: low voltage QRS waves; A-V conduction time 0.20 to O.32 second. Temperature 


vel fluetuated intermittently, rising occasionally to 102.8 F. Terminally, developed right 
nguinal abscess. 

Pathology.—Acute and chronie active rheumatie pancarditis, Adhesive pericarditis, 
\schoff bodies in left ventricle and interventricular wall only. Lymphoid, plasma and eosino 
philic cell infiltration in myocardium. 

CASE 4.—Negro, aged 17 years, had polvarthritis, chorea, and carditis at 8 years. Rela 


] 


vely slight disability in following nine years, symptoms being joint pains and dyspnea, 


hree weeks before admission he had an upper respiratory infection, blood-streaked sputum 


nd became increasingly dyspneie. Systolic and diastolic murmurs at apex: diastolie aortic 


irmur., Blood pressure 140/0 and 240/0 mm. Hg. Pistol shot sounds and Corrigan pulse. 
Roentgenogram: tremendous enlargement of heart, obscured contours suggesting effusion. 
Klectrocardiogram: auricular fibrillation, left axis deviation. The course was febrile, up 
to 104° F., congestive failure was always present. Precordial pain was a very troublesome 


ature. Three blood cultures were negative. On the eleventh day, a convulsive seizure was 
ollowed by deep stupor. This was repeated several times. Death occurred five days after 


first attack. 


Pathology.—Chronie active rheumatic valvulitis of all valves. Acute active rheumatic 
voearditis, infrequent Aschoff bodies. \cute fibrinous and chronic adhesive pericarditis. 
ranular degeneration of myocardial fibers without cellular reaction. \cute encephalitis. 


+ 


ite focal glomerulitis. Chronic pneumonitis. 


Case 5.—White female, aged 23 vears, had rheumatic fever at 14 years and three 


irrences, At 2] vears she had an indueed abortion in the fifth month. Admitted in the 
nth month of second pregnancy, giving history of dyspnea since third month and an upper 
piratory infection for several days. Afebrile on admission. Cardiae status, mitral stenosis. 
od Wassermann, four-plus; untreated. Normal delivery on fifth day. Pulmonary edema 


ir hours later; death in eight hours. 
Pathology.—Chronie active rheumatic valvulitis and myocarditis. Granular degeneration 
myocardium without cellular reaction. Many gram-negative bacilli in myocardium, prob 


vy agonal. Syphilitie aortitis. Acute pneumonitis. 


CASE 6.—White woman, aged 40 years, gave no rheumatie history. Right hemiplegia 

| aphasia at 38 years. Chief symptom, dyspnea. Second hemiplegia on evening of admis- 
Mitral stenosis and auricular filbrillation. Blood pressure 140/70 mm. Hg. Four 
eks later convulsions, unconsciousness. Terminal pneumonia. Death in five days. Electro 


rdiogram: auricular fibrillation; low voltage QRS waves. 
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Pathology Healed rheumatic valvulitis of mitral, aortic, and tricuspid valves, Chronie 
active rheumatie mvoearditis Myocardial granular degeneration without cellular reaetion. 
Recent n ultipole cortienl HemMmorruinges, \cute pneumonitis 

("As 7.— White ale, aged OL vears, had rheumatic fever at 25 vears, Frequent sore 

ts, \dmitted in eardiae failure; duration of symptoms five vears, Mitral stenosis 
Blood pressure 11S/6S mm. Hg. Congested lung bases and enlarged liver, Klectrocardiogram : 
vuricular fibrillation, low voltage QRS waves. Roentgenogram: mitral stenosis and left 
ventricular enlargement. Discharged and readmitted two weeks later in congestive failure, 
emperature 105° FL Right lower lobe pneumonia and pleurisy. 

Pathology.—Healed rheumatic aortic and mitral valvulitis stenosis). Healed 


eumatic mvoecenrditis. Granular deveneration of mvoenrdial fibers without cellular reaction 


\eute bronchopneumonia and pleurisy. 





Case 8.—White woman, 65 vears old, suffered from chronie arthritis for fifteen years 
Dyspnea and leg edema, three months. Systolic and diastolic murmurs at apex. Blood pres 
sure 210/S\ mm. He. Congestive failure, evanosis, lhydrothorax. Klectroeardiogran 
auricular fibrillation, premature ventricular contractions. Death four days after admission 

Pathology.—Healed rheumatic mitral and aortie valvulitis. Healed rheumatic myo 
carditis. Granular degeneration of myocardial fibers without cellular reaction. \eute 


prneun onitis, 


DISCUSSION 


These cases illustrate the natural history of rheumatic heart disease uncom 
plicated by slenifieant Sup rim posed infection. Three CaSeCS had acute rheu 
matie carditis, Le. characteristic valvulitis and <Aschoff bodies in- the mvo 


cardium. Three cases had chronic inflammatory lesions in the myocardium and 





ring regions. In two cases, the rheumatic lesions were healed, the valves being 
distorted and selerosed and myocardial and ring sears having little or no cellu 
lar reaction. 

Six cases had infections whieh are not generally considered rheumatic 
Three had pneumonitis, one pneumonitis and pleurisv, one pneumonitis and 
encephalitis, and one had an inguinal abscess. Despite these infections, thy 
mvoeardial pathology was limited to rheumatic lesions, although five of the ceases 
had granular degeneration of the musele fibers (Fig. 1). In the absenee ot 
eellular reaction this was not considered evidence of significant superimposed 
infeetion. Case 6 also had mural endocarditis, but there were fresh vegetations 
on the valves in only one other case (Case 8), and fibrinous pericarditis in only 


two eases (Cases 3 and } 


CASE REPORTS 


B. With Slight to Severe Superimposed Infection 


CASE 9.—.Japanese boy, 3 vears old, gave history of upper respiratory infection of tw 
weeks” duration and moderately severe abdominal pain. Bronchopneumonia at right lu 
base, Low erade febrile eourse, OY to 102 F’.. brief rises to 103 KF. Leucoevtosis, 15 Sf 


; 


0 20,200 per e.mm.; highest polymorphonuclear count, 81 per cent. Loud systolic murt 
over precordium and left axilla. Second pulmonie sound very loud. Roentgenogram:  ¢ 
larged left ventricle, prominent pulmonic conus, no definite consolidation of lung. Elect: 
eardiogram: simple tachycardia, flat T-waves in Lead I. Two blood cultures were negati 
Nine days before death, a blood culture was positive for hemolytic Staphylococcus alb 


Total duration of illness, six weeks. 
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Pathologu. Acute aetive rheumatie panearditis. \cute fibrinopurulent pericarditis, 
Widespread myocardial necrosis and polymorphonuclear infiltration. Acute bronchopneumonia, 


= Ly rimposed Infection: staplivlor ovens bose Terrien, 


Case 10.—White boy, aged 10 vears, had searlet: fever three months before death. In 

ond week of senrlet lever, eervien! adenitis and polvart! ritis: in fliith wee k, presystolic 
pienl murmur, Roentgenogram: bronchopneumonin and pericardial effusion. Kluid and 
ood cultures were negative. Febrile course; leucoevtosis up to T1300 per cmm. Eleetro 
ardiogram: right axis deviation, flat T-waves in Leads LT oand Tl. Blood culture ten days 


te mortem contnined streptococel, type not determined 





Pathology. \cute active rheumatic pancarditis. Acute endocarditis of mitral, aortie, 
nd tricuspid valves, and vegetations on the mural endocardium, Acute myocardial abscesses. 
\eute fibrinous pericarditis. Epicardial abscesses, \eute broncho- and interstitial pneu 


onlin. \eute rheumatic aortitis. Superimposed infection: — streptococcal bacteriemia, 




















Fic ] Molecular levgeneration of the mvocardiun foun in Crise Without significant 
perimposed infection The fiber ire ranular, the cro strintion ire coarsened and fre 
ently replaced by in morphou ranular omis Cone evenerating polynuclear cell is 
sent (Case 9) 

Cass 1l1l.—Nevro, 11 venrs old, gave no historv of rheumatic imfection,. Few upper 


piratory infections. Three weeks before admission, had **cold,** pleurisy, and pneumonia. 


hveardia and orthopnea, but not febrile in’ hospital. Systolic and diastolie apieal and 
stolie aortic murmurs. Within a few days, he became restless, and had preeordial and 


lomimal pain. Death oceurred six davs after admission. Temperature never above 100 


Pulse always rapid, 100 to 132 per minute. 
Patholoau. \eute active rheumatic panearditis. \eute fibrinous pericarditis. Myo 


lial abscesses. Superimposed infection: acute bronchopneumonia, 


CASE 12.—White male, aged 17 vears, lad rheumatic fever at 12 vears; in bed seven 
nths. Second bout at 14 vears, in’ bed three months. On admission at 15 years, had 
pnea on slight exertion and precordial pain radiating to the left shoulder. Presystolie 
eal thrill and murmur, aortie svstolie murmur. Hospitalized two vears and eight 


nths. Almost continuous slight elevation of temperature, generally about 100° F., short 





sodes to 10] KY. or higher, occasionally normal for a few weeks. Repeated blood cultures 
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negative. Eleectrocardiogram: right axis deviation and isoelectric T-waves in some tracings 
only; conduction time variable but never above 0.20 second. Roentgenogram: mitral 


stenosis contour. Died suddenly. 


Pathology.—Acute and chronie active rheumatic panearditis. Aeute myocardial necrotic 
foci infiltrated by polymorphonuclear cells, Adhesive and fibrinopurulent pericarditis. Super 
imposed infection: undetermined origin. 


CAsr 13.—Negress, aged 29 vears, had rheumatic fever at S years, Repeated hospital 
izations in following twenty years for rheumatic heart disease. On admission, she had been 
in congestive failure for three months. Febrile. Mitral stenosis. Electrocardiogram: low 
voltage QRS waves. Roentgenogram: aortic and mitral stenosis. Blood culture negative. 
Predominant clinical features were mechanical failure and infection, presumably rheumatic. 

Pathology.—Acute and chronie active rheumatic pancarditis. Many foci of acute myo 


eardial abscesses. Superimposed infection: type and source undetermined. 

















Fig. 2 Acute endocarditis of the mitral valve (Case 19). 


CASE 14.—White male, 55 years old, was admitted at age $2 years, after six months of 
partial disability due to dyspnea and precordial pain. Rheumatie fever at 24 years. Irregular 
febrile course for three months slowly subsiding until discharge. Systolic and diastolic apica 
and basal murmurs, aortic diastolic murmur of variable audibility. 

Subsequently he was readmitted to the hospital five times, the status and course durit 
each admission being similar, i.e., slowly subsiding fever. Repeated blood cultures durit 
all admissions were negative with the exception of one, which grew an indifferent streptococeu 
The agglutination titer to this organism increased with improvement. Throat eultur 
contained Streptococcus viridans and hemolyticus. Sedimentation rates and blood count 
fluctuated with the fall and rise of infection. Roentgenogram: pulmonary fibrosis and stasi 
mitral stenosis and failure. Electrocardiogram: left axis deviation; T-waves upright when 1 
digitalized; conduction time 0.20 to 0.24 second, without digitalis; under digitalis as his 
as 0.30 second. 

Pathology.—Chronie active rheumatic valvulitis of mitral, aortic, and tricuspid valv 
Chronie active rheumatic myocarditis. Numerous foci of acute myocardial degeneration 


filtrated by polymorphonuclear cells. Superimposed infection: type and origin undetermin 
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Case 15.—White female, aged 37 vears, admitted in congestive failure; history unob 


tainable. Systolic and diastolic apical murmurs. Blood pressure 195/125 and 205/150 mm. 


Hemorrhages and exudate in fundi. Roentgenogram: diffuse cardiac enlargement, 


pulmonary stasis, pleural effusion, Death twenty-four hours after admission, 


Pathology.—Chronie active rheumatie pancarditis; mitral stenosis. Granular myocardial 


legeneration and polymorphonuclear infiltration. Superimposed infection: type undetermined. 


CASE 16.—White male, 41 years old, had ‘‘rheumatism’’ at 25 years; pleurisy at 40 


vears, Subsequently severe hemoptysis, dyspnea, and slight leg edema. For four weeks before 


admission, night sweats. On admission, slightly febrile, subsiding after a few days, and 


remaining normal for two weeks. Moderate congestive failure. Systolic and diastolie apical 








nurmurs, systolic aortic murmur Blood pressure 130/80 mm. Hg. Electrocardiogram: low 


Itage QRS waves, premature ventricular contractions, right axis deviation. Roentgeno 





“ami: mitral stenosis, pleural thiekening, | the third week, temperature rose and 
petechiae of conjuctivae and chest appeared. Pleuropericardial friction rub. Four blood 
. 
Y 














Acute degenerative lesion with polymorphonuclear cell infiltration and demon- 
strable cocci within the area, interpreted as early miliary abscess (Case 29). 


tures negative, one contained staphyloid organisms. Death after febrile course of seven 
vs, signs of congestive failure and infection increasing rapidly. 

Pathology.—Chronie active and healed rheumatie pancarditis; mitral stenosis. Acute 
loecarditis of mitral, aortic, and tricuspid valves, and vegetations on mural endocardium. 
brinous and adhesive pericarditis. Foci of subendocardial polymorphonuclear cells. Super- 


posed infection: pneumonia and staphylococcal bacteriemia. 


CASE 17.—White male, 46 years of age, had searlet fever in childhood. Rheumatie fever 


l2 and 32 years. Numerous attacks of grippe, influenza, and bronchopneumonia. For 
vears, increasing dyspnea, fatigue, and gastrointestinal symptoms. -ainful bleeding 


orrhoids for several vears. On admission, mild eongestive failure. Mitral stenosis; 


stolic tricuspid murmur. Electrocardiogram: auricular fibrillation; right axis deviation. 
ntgenogram: mitral and aortic valvular disease; pulmonary congestion. After compensa- 
n improved, hemorrhoidectomy under spinal anesthesia was performed. Death twelve 
irs later, the clinical status indicated vasomotor collapse and congestive failure. 
Pathology.—Chroniec active rheumatic valvulitis and myocarditis; acute fibrinous peri- 


ditis. Acute myocardial degeneration infiltrated by many polymorphonuclear cells. Multiple 
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ural tl | pulmonary arteries \eute infarctions of lungs and kidneys. \cute toca 
glomerulitis. Superimposed infection probably infected hemorrhoids. 

(AS IS.-Male, white, aged 59 vears, had polyarthritis at $4 vears; syphilis and 
gonorrhea at 2 vears. The cardiae svmptoms which began one and one-half years before 

ssion were dyspnen and, later, leg edema. He was in the hospital for two weeks and 
improved \dmitted finally in congestive failure with massive edema. Systolic apieal 
murmur. Blood pressure 150/60 mm. Hg Roentgenogram: carding contour not distinctive, 
suggesting only cardine failure. Died two days after admission, 

Pathology.—Chronie rheumatic valvulitis of mitral and aortic valves. Chronic active 
rheumatic myocarditis. Areas of musele necrosis with polymorphonuclear infiltration and 
surrounding zone of hemorrhage. Superimposed infeetion: source undetermined. 

CASE 19.—Nevress, aged 62 vears, admitted for vaginal bleeding. No rheumatic history 
Heart negative. Hysterectomy for leiomyosarcoma uteri. On the seventh day post operative 
she complained of precordial pain. A\uricular fibrillation noted for first time; apex rate 
125, radial pulse SS) per minute. Effectively digitalized and appeared to be making 
good recovery. Highest temperature level 100.4 MK. On the thirteenth postoperative day, 
temperature 99.4° EF. The following day she had severe precordial pain and died suddenly 

Pathology.—Chronie active rheumatic mitral valvulitis. Acute and chronie active 
rheumatic myocarditis; few Aschoff bodies and many foci of eosinophilic and polymorph 
nuclear reaetion, \cute myocardial abscesses. Acute endocarditis of mitral valve (Fig. 2 
Infected surgical wound. \eute focal hepatitis. Superimposed infection at operative site 

CASE 20.—White, male, aged 46 vears. No history of rheumatie fever. Dyspnea and 
recurrent ankle edema for unknown period of vears. Last illness began three weeks befor 
death with congestive failure. On admission, he had orthopnea, evanosis, slight ieterus, edema, 
an enlarged liver, pulmonary congestion, and possibly pneumonia. The heart was enlarged. 


Rough apieal svstolie murmur; aortic svstolie murmur and thrill and diastolic blow.  Bloos 
pressure 85/45 and 140/70 mm. Hg Klectrocardiogram: Late T, inversion; notehed 
slurred, and widened QRS waves; left axis deviation. Temperature rose to LOLS KF. Dent 
sixty hours after admission. 


Pathology.—Healed rheumatic valvulitis and myocarditis. Many foei of acute myoecardi: 


necrosis, infiltrated with few polymorphonuclear cells. Superimposed infection: aeu 


pneumonitis of right upper and left lower lobes. 


CASE 2? 


21.—Negress, aged 68 years. No history of rheumatic fever. For several mont! 


] 


had precordial pain, palpitation, and dyspnea on exertion. On the morning of admission sl! 


had severe abdominal pain, vomited several times, and became very dyspneic. Had three bow: 
movements. \uricular fibrillation, pulse deficit. Blood pressure 242/120 mm. Hg. Systol 
murmurs at apex and base. \bdomen tender and rigid, moderately distended. Slight fee: 
return from enema. Partial intestinal obstruction due to mesenterie thrombosis wi: 


diagnosed, but the patient was ‘‘in extremis’’ and operation impossible. Death thirt 
hours after admission. 

Pathology Healed rheumatie valvulitis, mitral, and aortie stenosis. Healed rheumat 
myocarditis, Many foci of myocardial degeneration and slight polymorphonuclear infiltrativ 


Superimposed infection: acute peritonitis, origin undetermined. 
DISCUSSION 


The charaeteristie feature of this group of cases was the presence in t! 
myocardium ol polymorphonuelear reaction in regions of muscle degeneratio! 
forming in many instances miliary abscesses (Figs. 3 and 4), or areas of slig 
| 


eellular infiltration. In five eases the nature and souree of the infeetion eould 
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not be determined. One of these had a transient streptococcus in the blood 
stream (Case 14). The other infections were pneumonitis (5 eases), infected 
hemorrhoids, infection in an operative wound, and aeute peritonitis (1 case 
each). Two cases (Cases 9 and 16), with pneumonitis, had transient staphyvlo- 
coceL In the blood. Six cases had fresh vegetations on the valves, one asso- 
ciated with mural endocarditis. Nine had fibrinous or chronie adhesive peri- 
carditis, only one with Aschoff bodies in the epicardium. The incidence of 
resh vegetations and pericarditis is definiteiv higher than in the cases without 
sivnifieant superimposed infection. 

The severity of aeute myocardial necrosis and miliary abseess formation 


varied considerably, being greatest in Cases 9 and 10, and least severe in Cases 
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Fig. 4 Definite well-established miliary ibsces (Case 9) 


hand 21.) The former were cases of active rheumatie earditis in children, the 
iter healed rheumatie earditis in the fifth and seventh deeades of life. The 
erity of the nonrheumatic reaction to superimposed infection apparently 
rallels the severity of the rheumatie myocardial reaction and the age. Case 9, 
red D Vears, had a moderately short course, lastine only six weeks: the super- 
posed infection was pneumonitis and staphylococcal bacteriemia. The myo- 
rdial reaction was mixed, consisting of numerous Aschoff bodies and areas of 
erosis and myocardial abseess formation. In Case 10, age 10, the course was 
ehtly longer, the superimposed infection streptococcal baeteriemia and pneu- 


mitis. Asehoff bodies were numerous and. the polymorphonuclear reaetion 





d miliary abscess formation severe. This is in marked contrast to the mild 
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reaction in Cases 20 and 21. In these, the ages were in the latter deeades of 





life, the rheumatie infection relatively quiescent, and the superimposed infee 





tion of very short duration. 











CASE REPORTS 





With Predominant Supe imposed lufectio 






Case 22.—White, female, 29 vears old, gave no history of rheumntic fever. Two weeks 





few davs later was 






before admission, she was injured in an automobile accident, and a 
She was in the fifth month of pregnancy. Moderate anemia; 
lin only. Blood cultur 





hospitalized because of dyspnea. 






systolic and presystolic apical murmurs. Electrocardiogram: tachycare 
Hvysterotomy was pet 





eleven days before death was positive for hemolytic streptococcus. 





formed. She died two days later. 





Patholoay. Aeute and ehronic active rheumatic pancarditis with deformed mitral 





and aortic cusps; acute endoearditis of mitral and aortie valves, cocci demonstrable; miliary 





Superimposed infection: 





abscesses and diffuse polymorphonu lear infiltration of myocardium, 





acute bacterial endocarditis, septicemia. 









CASE 23.—White, male, aged 46 years, had pleurisy at 32 and 45 vears. Frequent joint 






pains in hands. Admitted six weeks after onset of last illness, which began with eough and 





hemoptysis. Night sweats, weight loss, epistaxis, dyspnea, and anorexia. He was febrile and 





had many petechiae and eechymoses. Slightly enlarged liver. No other physical signs of 





eardiae pathology or failure. Roentgenogram: some left ventricular enlargement and aort 


dilatation. Blood Wassermann four-plus. On the fifteenth day, the temperature rose t 
He died on the twenty second day 







105° F.; on the eighteenth day, erysipelas of the nose. 





Pathology.—Acute active rheumatie valvulitis and myocarditis. Acute endocarditis of 
Miliary 


Superimposed infe: 





mitral and aortie valves. Aschoff bodies and miliary abscesses of myocardium, 





abscesses of spleen and kidneys with demonstrable gram-positive cocci. 





tion: erysipelas. 








CASE 24.—White girl, 7 years old. Rheumatic fever at 4 years. Frequent sore throats 





during next three years. Joint pains at intervals. Cardiac lesion known to be present. Thu 






On admissior 





day before admission, she Was listless and developed paresis of the left leg. 





murmur 





left hemiplegia and meningeal irritation, enlarged heart, and harsh apical systolic 





clubbed fingers and toes, palpable spleen, slightly elevated temperature and leucocytosis 





hematuria, blood in spinal fluid. She was febrile for four weeks and died one hour aft 






the appearance of signs of fresh intracerebral bleeding. 





Pathology.—Chronie active rheumatic valvulitis and myocarditis. Acute endocarditis ¢ 





mitral valve. Intense granular degeneration and polymorphonuclear infiltration of myocardiut 






Subdural hemorrhage from ruptured septic aneurysm of a pial artery. Acute infaretions 






spleen and kidneys. Superimposed infection: septicemia of unknown origin. 









male, 19 years old, presented no rheumatie history. Admitted 


first attack of polyarthritis. Typical rheumatic clinical course with recovery in two mont! 


CASE 25.—White, 










Readmitted seven months later, ill one week with generalized aches and pains, joint pains a1 
fever. He had petechiae and purpura, was somnolent, and the temperature was elevated 


104.2° F. The spinal fluid contained blood. Blood culture revealed hemolytic Staphylococ 








aureus bacteriemia. Death in thirty-six hours. 





Pathology.—Chronie active rheumatic valvulitis and myocarditis. Acute endocarditis 





mitral and aortic valves with demonstrable cocci. Miliary abscesses of myocardium, cor 





demonstrable. Multiple cerebral hemorrhages. Multiple abscesses of kidneys, liver, sple 





and brain. Superimposed infection: staphylococcus septicopyemia, origin unknown. 








CASE 26.—White woman, aged 26 vears. Scarlet fever in childhood. Rheumatie fe 








at 5, 7, and 15 years. Four months before admission, she had severe uterine bleeding aft 









cauterization of the cervix, followed by weakness, weight loss, night sweats, chills, fever, cou 
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lyspnea, and palpitation. On admission she had a septic temperature curve, mitral stenosis, 
in enlarged liver and spleen, and pulmonary congestion, Klectroeardiogram: right axis 
deviation, low voltage T-waves in Lead I. Roentgenogram: mitral stenosis. Blood cultures 
positive for gonococei, Embolism of popliteal artery followed by gangrene, 
Pathology.—Chronie active rheumatic pancarditis. Acute endocarditis of aortie valve 
with demonstrable organisms. Acute abscesses of myocardium with demonstrable organisms. 


Septic thrombi of kidneys, spleen, and popliteal artery. Superimposed infection: gonocoecemia, 


CASE 27.—White woman, 54 years old, had chorea and rheumatie fever at 12 years. 
During the seventh pregnancy, she had dyspnea and leg edema which recurred at intervals. 
[wo months before admission, precordial pain, and slight edema appeared. <Auricular fibril 
lation, rate rapid, pulse deficit, congestive failure; systolic and diastolic apical murmurs; 
venous thrombosis of right arm; irregular temperature; multiple skin ulcers. Electroecardio 
gram: auricular fibrillation, premature nodal contractions. Negative blood culture. 

Pathology.—Chronie active rheumatie pancarditis. Acute endocarditis of mitral valve 
with demonstrable gram-positive cocei, Diffuse polymorphonuclear infiltrations of myocardium. 


Superimposed infection: acute bacterial endocarditis. 


CASE 28.—White, male, age 52 years, liad pneumonia twice in childhood. Blood 
Wassermann, four-plus. Joint pains in third decade, Six months before admission had cough 
and dyspnea on exertion; three weeks before, had joint pains. Afebrile. Erythematous 
and macular rash on neck, hands, and chest. Roentgenogram: enlarged heart and mitral 
stenosis. Blood pressure 100/70 mm. Hg. No gross congestive failure. (rgyll-Robertson 
pupils. Irregular temperature during last six days rising to 107° F.; blood culture: hemolytie 
streptococeus, 

Pathology.—Chronie active and healed rheumatic valvulitis (mitral and aortie) and 
nyocarditis. Acute endocarditis of mitral valve. Many diffuse foci of myocardial degenera 
tion with polymorphonuclear cell infiltration. Recent thrombosis of eoronary artery. Super 


posed infection: hemolytic streptoecoecus bacteriemia. 


CASE 29.—White woman, aged 54 years, gave no rheumatic history. Cardiae symptoms 
vr four years. General anasarca for one year. <Auricular fibrillation. Slight nitrogen 
tention. Irregularly febrile. 

Pathology.—Healed rheumatie valvulitis (mitral) and myocarditis. Acute endocarditis 

mitral valve with demonstrable gram-positive cocci. \cute fibrinous pericarditis with 
me organisms. Foci of myocardial degeneration with polymorphonuclear cell infiltration, 
me organisms. Acute pneumonitis and pleurisy. Multiple renal infarctions, same organisms. 


enteritis. Superimposed infection: pneumonia, and acute bacterial endocarditis. 


Case 30.—White, male, 58 vears of age, had rheumatism at 47 vears. Three months 

e admission, he had an upper respiratory infection and a resultant lung abscess. Dyspnea 
1 weight loss for one month. Mitral stenosis and auricular fibrillation. Blood culture 
vative. Purpura and subeonjunctival hemorrhages. 

Pathology.—Healed rheumatic valvulitis and myocarditis. Acute endocarditis of mitral, 
tie, and tricuspid valves and mural endocardium, gram-positive cocci demonstrable. Acute 
voeardial abscesses with same organisms, Miliary abscesses of kidneys. Superimposed in 


tion: aeute bacterial endocarditis. 
DISCUSSION 
In this group of nine cases, the superimposed infections were aeute and 
hacute bacterial endocarditis, septicemia, ervsipelas, and pneumonia. Seven 


the nine eases of endoearditis had @ross fresh vegetations. five with oreanisms: 


vo had only fibrinous exudate with bacteria. Every case had acute nonrheu- 


atie inflammatory lesions in the myocardium, four cases with bacteria in the 
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naidiars abse SSCS Iie a ys Three Cases had rheumatic pericarditis, one with 


l 


Aschoft bodies. the others adhesive dre ensc IQ 


had fibrinous pericarditis 
of streptococcal origin. Six cases had abscesses or septie thrombi and infare 
tions in the braim, liver, kidneys, or spleen. There were two eases with menin 
veal or cerebral hemorrhages The characteristic features of this 2Troup of 
predominant superimposed infections are acute nonrheumatic Inflammatory 
lesions of the myoeardium, consisting of diffuse or foeal polymorphonuelear 
infiltration, acute valvular lesions, multiple abscesses, thrombosis, infaretions, 
and hemorrhages in remote organs, bacteria being demonstrable in one or more 
localities. The mvocardial lesions, howe ver, cliff r trom the cases of the pre 
ceding group only in the presence of bacteria. Two of these cases had acute 
active rheumatic earditis, five had chronie active, and two had healed rheu 


matie lesions. 


SUMMARY 


A study ot thirty representative cases of rheumatie heart disease discloses 
the unexpectedly frequent presence of superimposed infeetions. The outstand 
ing feature of superimposed infection is acute myoearditis, charaeterized by 
degenerative lesions of the myocardial fibers, polyvmorphonuclear cell infiltra 
tion, and miliary abseess formation. Other manifestations are acute and sub 
acute bacterial endocarditis, **indeterminate,’> nonrheumatie or nonbacterial 
endoearditis, and possibly acute pericarditis. The baeterial organisms involved 
may be detected in the blood stream or demonstrated in the valvular vegetations, 


myocardial abscesses, epleardium, or remote oreuns. In Sole Cases the etiologic 





agent can only be inferred from other complicating factors, such as ervsipelas, 
pneumonia, scarlet fever, ete. The myocardial lesions are similar in the proved 


bacterial cases to those in which the organisms are not found. 
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EPISODES, 


DIETS, AND THE TOXICITY OF 
MORPHINE SULFATE 


THE 


PRESSOR 





A. J. Nepzen, M.D., Cuicaago, Tn 


g HAS been shown! that the minimal lethal dose of morphine obviously 
Increases the total death rate of mice on the days of pressor episodes and 
that ordinary alkaline or acid water in mouse diets definitely changes their 
reaction toward an injected minimal lethal dose of morphine sulfate. This 
led us to further studies in this direetion, increasing the number of experi- 
mental animals, which in this case has been 1.850 mice. 
The animals, approximately of the same age and weighing from 17 to 21 
em., were fed with ‘Special Meal’? (Old Trusty Doe Food Co.). All the mice 
ere divided into three eroups of 450 animals each. The first fYrolup had 
ordinary tap water, the second group had water with 2 per cent of sodium 
1 


‘itrate, and the third group had water with '3, per cent of hydrochloric acid. 


The urine of the animals on tap water showed a pli of 6.0; on water with 
sodium citrate, pIL 8.0; and on water with hydrochloric acid, pit 5.5. 


Daily, for thirty consecutive days, 15 mice of each group were injected 


vith a minimal lethal dose of morphine sulfate, taking as such 0.25 @m. per 
vy. of animals, which makes 5 me. per mouse of 20 em. of weight. Each 
animal was weighed separately and given the corresponding dose. The 


animals were observed until their recovery or until their death. The time 
nterval between the moment of morphine injection and death for each animal 
as recorded separately. The findings are presented on three eraphs. 

On Graph T are shown daily deaths of mice. Three upper solid lines 
epresent the daily deaths of mice in each group, control, alkaline, and acid. 
The fourth line represents the total deaths of mice in all three groups. The 

rures on the left of all these four solid lines represent the number of dead 
ice; the interrupted horizontal lines through the lines designate the average 
uly deaths. 

The lower lines eive meteorologic data on the designated dates high, 
ean, and low temperatures and barometric pressure). The vertical lines 
‘int to the peaks, where the total number of deaths varied considerably from 
e average daily deaths (20.4) or from the number of deaths on the previous 
av. The letters at the bottom designate the days with stable meteorologic 
onditions (s), days with pressor episodes (p), and days after the days with 


ressor episodes (ad). 


*From the Department of Pathology ind Bacteriology, and the Department of Pharma- 
ogy and Therapeutics, College of Medicine, University of Illinois. 


Received for publication, December 30, 1957 
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Graph | Three upper solid lines represent the daily deaths of mice in each 
trol, alkaline, and acid The fourth line represents the total daily deaths of mice 
r ups The figures on the left show the number of dead mice; the interrupted 
lime through the solid lines designate the average daily deaths for this particular 
nice The wide, uneven, black line expresses the official temperature (maximum, 
minimum) on given days. The lower curve is a barograph, showing the official 
pre ire for the days on which the experiments were performed. The figures below 
on which experiments were done. The letters at the bottom designate the days 
meteorological conditions (s), days with pressor episodes (p), and days afte the 
pre episode (a). 
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In analyzing this graph we see that the daily deaths (three upper lines 
in three groups vary daily, and also vary from each other. Since each group 
contained daily observations only on 15 mice, it is better to analyze, first, the 
total number of mice, including all the three groups, 45 mice per day. 

The verticals 1, 2, and 6 point to the low death rate on these days, when 
the temperature and the barometric pressure have been quite stable. At 7 and 
8, though we observed a considerable rise in barometric pressure, the rise was 
relatively slow and there was little change in the temperature. Verticals 3, 
t, 5, 10, and 14, pointing to the increased death rates, show on these days a 
fall in temperature and rise in barometrie pressure. Verticals 11, 12, 13 
point to days with higher death rates, when the barometrie pressure is quite 
stable, but the temperature shows great differences between maximum and 
minimum. Verticals 15, 16, 17, and 18, days with low temperatures and 
marked changes in barometric pressure, also point to a higher death rate. 
The most striking observation has been recorded on the day with vertieal 9. 
A sudden rise of barometric pressure following a sudden and deep fall is 
accompanied by a striking difference in maximum and minimum temperatures 
on that day, and the death rate, from 10 mice on the previous day rises 
sharply to 29 animals on the designated day. 

If we also take the line between the verticals 8 and 9 and by it divide the 
vhole chart in two parts, then we see that on the left side the death rate in 
veneral is lower and the weather is more stable (see temperatures). On the 
right side where the weather changes are very much pronounced, the death 
rate is Obviously higher. The three upper lines, representing the daily deaths 
in three groups of mice separately, point out unquestionably again the daily 
variations in each group. 

Since it is well established by vast clinical and experimental evidence 
Petersen?) that the sudden changes in meteorological environment definitely 
‘hange the physiologic state of an organism, we have analyzed our data pre- 
ented on Graph T in the following manner. <All thirty days of our observa- 
tions were divided into three groups; namely, days with stable weather con- 
ditions (seven) : dlavs with pressor episodes (thirteen): and days (ten) which 
Nlowed the days with pressor episodes. We summarized the total deaths in 
ich group of days, and the total deaths in control, alkaline, and acid diet 
roups of animals in groups by days, and divided them by number of days in 
roups. This gave us average deaths by days in each group and in each diet 
roup of the mice. The results are presented on Graph IT. The figures on 

e left designate the average daily number of deaths by diet groups, and the 
zures on the right—denote the average total deaths. The three groups of 
Jumns represent: group I—the average deaths on days with stable meteo- 
logical conditions; group Il—average deaths on days with pressor episodes ; 
id group Ill—average deaths on days, following the days with pressor 
isodes. First columns in each group designate average deaths per day 
control groups of animals; the central ones—the average deaths among 


ice on alkaline diet; and the third ones—the average deaths of mice on acid 
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diet. The wide columns over each group of columns, shown by broken lines, 
vive the average total daily deaths of mice in groups of days with different 
meteorological conditions 

The graph shows that the total average daily deaths is only 18.4 of mice 
on stable days, while it is 22.6 on days with pressor episodes, and down to 19.1 
on days, following the days with pressor episodes. In diet groups the control 


animals give average daily deaths 5.5, 6.7, and 6.1 of mice. In alkaline @roups 
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I Deaths of mice on 7 days with stable weather 
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Graph tl The figures on the left designate the iverage dailv number of death im «lie 
grouy cs ind Ill, the figures on the right, the average total daily deaths in 1, Il, ar 
lil . Es uw lll groups of columns represent the findings on (1) davs with stable meteors 
lozieal conditior on CL) day with pressor episodes, and on CIIL) days following the day 
with pre or episodes First column in I, Il, and IIL designates the iverage daily deaths 
mice on normal diet Ccontrol group) the central ones (black), the deaths among mice 
ilkaline liet nd the third one the enths among mice on acid diet The wide columr 

er each group of columns (shown by broken lines) give the ivernage total daily deat! 


The average number of deaths in alkaline diet groups is the highest on day 
with pressor episodes, even slightly above the deaths in group of animals 1 
acid group. but on the days following the days with pressor episodes, th 
average daily deaths are lower than in acid diet group and even slight! 
lower than in control group. This may be explained by better buffering « 
the animals on alkaline diet, which facilitates their recovery after press 
episodes (Petersen*). The number of average deaths in acid diet groups 


considerably higher than in other ones, except as mentioned above, in th 
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evroup of days with pressor episodes, where it is slightly lower than in alka- 
line group. Nevertheless the total number of deaths in acid mice (Graph 1) 
is decidedly higher in comparison with the other two groups. 

As mentioned previously, the time in which each mouse died, from the 
moment of morphine injection, has been recorded. The summary of these 
observations is presented on Graph Ill. The black curve represents the 
deaths of mice in control group, the interrupted line represents the deaths in 
acid group, and the interrupted line with dots represents the deaths in 
alkaline group. The figures on the left show the number of mice dead and 
the figures at the bottom designate the time in which the mice died from the 
moment of morphine injections. We can see that the mice in the acid group 
begin to die first and the peak of their death rate is reached in about fifty-two 


minutes. In about an hour later this death rate decreases approximately to 
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Graph IIlIl.—The black curve represents the deaths of mice in control group, the interrupted 
represents the deaths in acid group, and the interrupted line with dots represents the deaths 
iIkaline group. The figures on the left show the number of mice dead, and the figures at 


bottom designate the time in which the mice died from the moment of morphine injections. 


e death rate of other two groups. Next in speed of death rate is the control 


oup, reaching the peak in about one hour and eight minutes and beginning 





decline falling later than the acid group in approximately an hour and 
enty-two minutes. The death of the mice in the alkaline group, though 
higher than in the control group, begins later than in the control group, 
‘aching its highest peak in an hour and seven minutes, when it starts to 
decline, and in an hour and twenty-two minutes it falls behind the death 
irve of mice in control and acid groups, remaining as such until two hours 


d twenty-two minutes, if not to the end of observations. 
CONCLUSIONS 


1. The meteorologie conditions definitely vary the death rate from a mini 





al lethal dose of morphine sulfate in mice on normal, acid, and alkaline diets. 
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2. The total death rate of animals from all three groups depends at least 
to a large extent on pressor episodes, which increases the death rate. 

3. The mice on normal, acid, and alkaline diets give the highest average 
number of daily deaths on days with pressor episodes, lower on days following 
the days with pressor episodes, and the lowest on days with stable meteoro 
logical eonditions. 

t. The animals in group on acid diet die in larger number and quicker 
than in other two groups. 
®. The death rate in control group is lower than in other two groups, and 
death occurs later than in group on acid diet. 

6. The deaths of mice of the group on alkaline diet occur later than in 
both other groups. Though the total death rate is higher than in the control 
group, the deaths occur later than in that group. 

Iam greatly indebted to Dr. Bernard Fantus for his suggestions and advice 
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THE COLLOIDAL CARBON FLOCCULATION TEST IN SPINAL FLUID 
FOR THE DIAGNOSIS OF NEUROSYPHILIS* 


SYDNEY SELESNICK, M.D., Bostron, Mass. 


. | SHE value of the available tests done on cerebrospinal fluid for the diagnosis 
of 


neurosyphilis is well known. However, because of the wide margin ol 


false reports that may occur,’ * too great dependence upon them is not just! 
fiable. Although this fallibility generally is recognized, the diagnosis of neuro 
syphilis is hesitantly made if the spinal fluid serology is negative. 

To confirm the results of the aecepted specifie tests, another procedure em 
ploying a new method and based, possibly, on different principles would be ol 
value. Another test whose specificity and sensitivity were sueh that it could 
give diagnostic aid where the present accepted tests failed would be of even 
greater value. 

The use of colloidal carbon solutions as test media for spinal fluids is not 
new. Looney*® demonstrated the stability of a colloidal suspension of earbon an: 
its resemblance to Lange’s colloidal gold in paretie spinal fluid. Looney an 
Stratton* described in detail its sensitivity, stability, and method of preparatior 
by electrolysis between two carbon electrodes in a 0.033 N ehromie acid bat 

*From the Fifth Medical Service, Boston City Hospital (Dr. John A. Foley, Physician-i! 


Chief), and the Department of Medicine, Boston University School of Medicine. 
Received for publication, Nov. 9, 1937. 
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Benedek and Thurzo® employed a colloidal carbon solution in the elaboration of 
a test on spinal fluid, the Kolloid-Sehutz-Index, whieh they believed had value 
in the differential diagnosis of nervous diseases. Mueh controversy has arisen 
since their work was repeated by Sacristan, Salas, and Fanjul® and others’ '° on 
the relative value of the Kolloid-Sehutz-Index. 

A preliminary report on a colloidal carbon flocculation test in spinal fluid 
by Schube and Harms'! appeared in 1952. The reagents employed in their test 
are very similar to those used by Benedek and Thurzo, the procedure differing 
chiefly in variations of the amount of reagents used and in their dilution. In a 
later report,’? Schube stated that of 552 spinal fluids in which it had been per- 
formed, the test was positive only in cases of neurosy philis, while in all others 
it was negative. He could establish no relationship between the test and the 
spinal fluid protein, proteose, sugar, chlorides, pH, or cell count. Deadman, 
Klliott, and Smith,’* employing the colloidal carbon flocculation test as described 
by Schube and Harms, noted that the results in cases of neurosyphilis corre- 
sponded closely with those of the Wassermann test and other colloidal tests. 
They noted also that the test was not upset by (a) the presence of blood in the 
spinal fluid, (b) the age of the spinal fluid (up to three days) so long as it re- 
mained sterile and, (¢) that the reading of the test could be delayed as long as 
forty-eight hours. 

The colloidal carbon flocculation test as described by Schube and Harms is 
performed as follows: into each of six test tubes (Wassermann tubes) place 
| ec. of distilled water. In the first of the set is placed 1 ¢.c. of spinal fluid. It 
s thoroughly mixed, and 1 ¢.c. of this mixture is transferred to the second tube 
of the set. This process is repeated through the six tubes, the last 1 ¢.¢. being 
disearded. Into each of the six tubes 0.1 ¢.¢. of O.1 per cent oxalie acid solution 
is measured. Each tube is inverted several times to mix. Then into each tube is 
added 0.4 ¢.e. of 1 per cent suspension of colloidal carbon. Each tube is again 
nverted several times to mix. The set is kept at room temperature and read in 
twelve hours, as will be deseribed later. The 1 per cent suspension of colloidal 
carbon is prepared by diluting 1 ¢.e. of Carter’s black India ink No. 358 up to 
100 «ce. with distilled water. Controls are set up with each spinal fluid, consist- 

e of 1 «ce. distilled water, 0.4 ¢.¢. of 1 per cent colloidal carbon solution, and 
0.1 ee. of O.1 per cent oxalie aeid. 


The purpose of this paper is to present an analysis of the results obtained 
478 spinal fluids in which the colloidal carbon flocculation test* was per- 


med 484 times. The cerebrospinal fluid samples used in this study were ob- 
ined from the cerebrospinal fluid laboratory of the Boston City Hospital. A 
roup of 26 fluids from the Boston Psychopathic Hospital were also made 
ailable for study. In almost every case, the original souree of the fluid was 
nknown. The ¢linieal diagnosis and associated laboratory data were obtained 
‘ter the statistical results of the carbon test were completed, so that, at the time 
e tests were being done, their interpretation might in no Way be influenced hy 
iy knowledge of the clinical features of the cases. 

The method employed was a duplication of the one deseribed by Sehube and 
larms. In the beginning, six test tubes were used for each test. Later, five 


*Hereinafter referred to as the carbon test. 
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tubes and eventually four were used, for it was found that the degree of sensi- 
tivity of the test was not such that more than four tubes were practical or 
Necessary. 
To standardize the interpretation of the tests and to determine whether it 
might have qualitative significance, the results were read in the following way 
Rie. 1): If the colloidal carbon precipitated completely, leaving an absolutely 
clear supernatant fluid devoid of any earbon particles, the reaction was called 
positive and designated as No. 4. If precipitation was nearly complete, but the 
supernatant fluid still showed some carbon particles in suspension, the reaction 
was read as negative and recorded as No. 3. With some degree of precipitation, 
but still marked dispersion of colloidal carbon in the supernatant fluid, the test 
was designated No. 2. Absence of precipitation but evidence of floeculation, 
eharacterized by a slight diminution in opacity of the solution was recorded as 
No. 1. If the solution remained an opaque black with no evidence of any change, 


it was recorded as No. 0. Only a No. 4+ reaction was considered positive. 








4 13 





| 
—ae 


Fig. 1 Interpretation of test. Only a No. 4 reaction is considered positive. All others ars 
recorded as negative 




















RESULTS 


Of the 478 eases whose cerebrospinal fluids were studied, there were 55 from 
persons with clinical neurosyphilis. A Wassermann reaction was reported on 


forty-four of these cases and a Kahn test on the remaining eleven. A tabulatior 


of these cases and a comparison of the results obtained with the Wassermann and 


Kahn tests as contrasted with the carbon test are shown in Table I. 


TABLE I 


SENSITIVITY OF CARBON TEST COMPARED WITH THAT OF WASSERMANN AND KAHN TESTS 0 
rHE BASIS OF ITS ABILITY TO DETECT NEUROSYPHILIS 


NO. OF NO. WITH NO. WITH PER CENT PER CENT 
CLINICAL DIAGNOSIS “ POS. WASS. POS. POS. WASS. POS. 
CASES ‘ . a. 
OR KAHN CARBON OR KAHN |} CARBON 
Tabes dorsalis 21 10 9 47.6 42.8 
General paresis 10 6 8 60.0 | 80.0 
Neurosyphilis 18 8 8 44.4 44.4 
Syphilitic meningitis 2 2 2 100.0 100.0 
Meningovascular syphilis 2 2 l 100.0 50.0 
Juvenile dementia paralytica 2 2 2 100.0 100.0 
Totals 55 30 30 54.5 54.5 


This group of cases includes those treated adequately, inadequately, and not at all. 
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Since doubtful Wassermann and Kahn reactions cannot be evaluated sta 
tistically,' they were not included in the determination of the per cent of posi 
tive Wassermann and Kahn reactions, as compared to the per cent of positive 
carbon reactions. Tt is, no doubt, purely coincidental that the percentage of posi- 


tive Wassermann and Kahn tests was the same as that of the earbon tests. 


TABLE I] 


COMPARISON BETWEEN ACCEPTED TESTS AND CARBON TEST IN UNTREATED, ITNADEQUATELY 
TREATED, AND ADEQUATELY TREATED CASES OF NEUROSYPHILIS 


. ; NO. WITH NO. WITH PER CENT PER CENT 
LO. O ‘ 
REATMEN POS. WASS. POS, POS. WASS, POS. 
CASES 
()} KAHN (ARBON OR KATIN CARBON 
No treatment 14 14 13 100.0 92.8 
Inadequate treatment 15 | S S 53.0 53.0 
\dequate treatment 26 S } 9 30.7 54.6 
Totals 55 30 80 54.5 54.5 


To more fully demonstrate how closely the accepted and the new tests agree 
in sensitivity, a comparison is made of the results obtained in those eases which 
were adequately treated, those inadequately treated, and those having received 


no specific treatment at all prior to the performance of the tests (Table IT). 





raABLE IT] 
NO. OF CASES NO. OF CASES | NO. OF CASES NO. OF CASES 
VITI POS. WITIE POS. WITHL NEG. WITH NEG. 
REATMEN WASS. OR KAHN WASS. OR KAHN WASS. OR KAHN } WASS. OR KAHN 
AND POSITIVI AND NEGATIVE AND POSITIVI AND NEGATIVE 
CARBON CARBON CARBON CARBON 
No treatment 3 l 0 () 
Inadequate treatment D z o> 4 
\dequate treatment ' 3 5 6 12 
On nine occ ions the Wassermann or Kahn was negative and the carbon positive, and 


In Table LLL it is seen that on nine oceasions when the Wassermann or Kahn 
ests were positive, the earbon test was negative, and conversely, on nine oe- 
sions when the carbon test was positive, the Wassermann or Kahn tests were 
egative. In the group having received no treatment, there is recorded one false 
egative carbon reaction. Inasmuch as they were all cases of clinical neuro- 
philis, the question arises as to whether the carbon test may be based on a 
vsicochemical mechanism different from the Wassermann or Kahn tests. This 
fference between the carbon and the aecepted tests appears to bear no rela- 
on to the amount of treatment received. 

The carbon test was performed on 416 different spimal fluids in a group of 
itients where a ¢clinical diagnosis other than neurosvphilis was made (Table 
\V). In these fluids, the Wassermann reaction was done on 206 eases, the Kahn 
st being performed on the remainder. On the basis of their ability to exelude 
curosy philis, the Wassermann and Kahn tests had a specificity of 99.0 per cent, 
id the carbon test a specificity of 98.1 per cent. The Wassermann or Kahn tests 
ere falsely positive four times and doubtful onee, while the earbon test was 


alsely positive eight times. The clinical diagnoses and other spinal fluid find- 





ivs in these cases are recorded in Table V. 
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TABLE IV 


SPECIFICITY OF CARBON TEST ComMPaAreED With THAT OF WASSERMANN AND KAHN TESTS ON 
rik Basis oF Its Apiniry TO ExcLupE NEUROSYPHILIS 


NO. 
NO, | P 
WITH ; CN / 
WITH NO. % 
FALSE FALSE °y/ 
FALSE WITH NEG. Y/ 
CASES NO. OF DOUBT | POS. FALSE 
| POS. FALSE WASS. NEG. 
(NOT NEUROSYPHILIS CASES . FUL } WASS. POS. 
i} WASS. POS, } OR CARBON 
WASS. OR CARBON 
OR CARBON : KAHN 
» 4 OR KAHN 
KAHN 7 
KAHN 
Syphilis (not C.N.S8.) 63 | 0 0 0 0 0 100 T00 
Mise. Neurol Diseases 124 ] 0 } 3 | 0.8 294 | 99.2 97.6 
Cerebral Vase. Accidents 79 0 0 | 0 0 0) 100 100 
Epilepsy 2] 0 0 0 0 0 100 100 
Brain Tumor 16 0) 0 0 0 0 100 100 
Bacterial Meningitis 1] 2 0 0 18.1] 0 81.9 LOO 
Subdural Hematoma 11 0 0 0 () 0 100 100 
Multiple Sclerosis s 0 0 ] 0 12.5 100 S7.5 
Migraine 6 0 (0) | 0 0 0 100 100 
Eneephalitis t 0 0 1 0 25.0 100 75 
° =o ; ° ” =o a 
Mise. Medical Diseases 73 | l 3 1.: 1.1 98.7 95.9 
Totals 116 t l S 1.4 2.1 99.0 98,1] 


In the group with falsely positive Wassermann and Kahn reactions, Case 1 
affords an example of disturbance of the hemato-encephalic barrier by bacterial 
meningitis. The blood serology was not determined, but a clinical diagnosis of 
cardiovascular syphilis was appended to that of pneumococcus meningitis. At 
autopsy, there was found evidence of syphilitic aortitis, but so far as could be 
reasonably ascertained, no gross or microscopic evidenee of central nervous SYS 
tem syphilis. Merritt and Fremont-Smith’® state that the falsely positive spinal 
fluid reactions in these cases are due to passage of the ‘* Wassermann substance’ 
from the blood to the spinal fluid through the inflamed vessels. Cultures of thi 
specimen of fluid studied in Cases 1 and 2 showed no growth (they had pre 
viously been positive). Cases 2 through 5 had negative blood serology and 
clinieally showed no evidence of neurosyphilis. 

In the group with falsely positive carbon reactions, it is important to note 
that every spinal fluid had abnormal characteristies and that almost every ease 
presented a distinet neurologic problem. Since the spinal fluid serology was 
negative, a diagnosis of neurosyphilis was not made. Failure to correlate th 
negative test with the clinieal signs tempts the clinician to make nonspecifir 
diagnoses, such as acute encephalitis—cause unknown, or rhythmie myoclonia 
(ase 6 was admitted to a medical ward where a diagnosis of syphilitic meningitis 
was made and the patient transferred to the neurologic service. Here a diagnosis 
f syphilitic meningitis was also made on the basis of the clinical pieture and 
spinal fluid findings. When the Wassermann test was reported negative, thi 
diagnosis was deferred and eventually became acute encephalitis of unknowr 
etiology. Case 9 was that of a 9-year-old girl with rhythmie myoclonia, wh 
in addition, was mentally dull and had bilaterally an old healed chorioretinitis 
Kxamination of the visual fields showed mild contraction of the peripheral field 


with inerease in size of the blind spot, more marked in the left eye. In the record 
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the question of congenital syphilis was raised, and investigation of the patient's 
family advised. This was not done and the diagnosis of rhythmic myoclonia re 
mained. Case 12 was that of a male of 34 vears who had a cerebral thrombosis 
with hemiplegia. Two vears later he was dead from cerebral heimorrhage. Vas 
cular neurosyphilis is the only type of neurosyphilis in which it is generally 


recognized that the spinal fluid (and often the blood) may be negative.'’ Cases 





S and 10 were both diagnosed senile psychosis in spite of the abnormally high 
white cell counts, protein, and abnormal gold curve in the latter. Recognizing 
the fact that in every case the spinal fluid was abnormal and that in many of the 
cases there were attendant data suspicious of syphilis, one is tempted to suspect 
that these so-called falsely positive carbon reactions may not all be false. On the 
other hand, it is wise to accept the idea that at least a few are falsely positive 
The frequeney with which the accepted serologic tests on spinal uid (and blood 
are negative in frank eases of neurosyphilis is known.'’ The earbon test will 
be most valuable to fill in these gaps if it ean be proved to have the degree ot 
sensitivity that suggests itself. 

Two cases not included in the above groups deserve special consideration 
Mach was diagnosed essential hypertension with cerebral hemorrhage and sub 
arachnoid hemorrhage, respectively. The spinal fluid red cell count was 625,000 
per «mm. in the first, and 125,000 per ¢mm. in the second. Both had positive 
blood serology (Kahn). The Kahn test on the spinal fluid was positive in bot! 
but the earbon test negative. In neither case was neurosyphilis suspected elin 


iwally before the spinal fluid serology was known, nor could it be definitely recog 





nized afterwards. It is possible that the patients may have had latent or asymp 
tomatie neurosyphilis. It is well known, however, that the presence of positive 
blood serum even in small amounts in the spinal fluid (as existed in these cases 
may produce falsely positive Wassermann and Kahn reactions.'* ' The posi 
tive spinal fluid serology reports in the above eases are therefore unreliable. 

Does the presence of blood in the spinal fluid interfere with the carbon test 
The red cell count varied from 1,000 to 50,000 per «mm. in twenty-three samples 
of fluid, from 50,000 to 100,000 in two fluids, from 100,000 to 200,000 in two 
fluids, was 500,000 in one fluid and 625,000 in another. Four fluids from ps 
tients with neurosyphilis giving a positive carbon reaction had red blood cel! 
counts varying from 300 per ¢.mm. to 18,600 per «mm. In all other instances 
the reaction was negative even with red cell counts up to 625,000 per @mm,. One 
can econelude that the presence of blood in the spinal fluid up to 625.000 per 
¢.mm. does not induce a false positive carbon reaction. Whether it may be rr 
sponsible for a false negative reaction by virtue of the protein that it adds t 
the spinal fluid should be considered, for in the only false negative reaction ol 
tained in this study, the spinal fluid protein content was 186 me. per cent. Thi 
highest protein value associated with a positive carbon reaction in this study wa 
159 me. per cent. 

The time that the fluid may be allowed to stand before the test is performe: 


is of no signifieanee so lone as it remains sterile. Kluids have been kept for fir 





weeks in the refrigerator without affecting the positivity or negativity of t! 
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reaction. Contaminated fluids, however, almost invariably induce a false positive 
reaction. In this study, four contaminated fluids were encountered. All of them 
showed active bacterial growth on culture, and all gave strongly positive carbon 
reactions. In one of these, the test when repeated on a fresh sterile specimen 
eave a negative reaction. It is interesting that in three eases of tubereulous 
meningitis in this series the reaction was repeatedly negative. 

The addition of thymol to the spinal fluid (to preserve its sugar content ) 
did not interfere with the aceuracy of the test in one case with and one without 


Heuross philis. 





COMMENT 


The addition of another diagnostic test for the detection of neurosyphilis to 
the many existing ones would ordinarily ereate no unusual interest if it did not 
offer advantages over the already accepted procedures. The colloidal earbon 
flocculation test in spinal fluid appears to have specificity equal to and sensitivity 
wssibly greater than the Wassermann and Kahn tests. [t employs reagents that 
are readily available, stable, and inexpensive. No special apparatus is necessary. 
The test can be done as easily by the physician in his office and by the average 
technician in the average routine laboratory, as by the skilled technician in the 
higher grade laboratory. The interpretation of the reaction is simple and _ re- 
juires no unusual skill or training. For these reasons, the carbon test deserves 


lore extensive trial, study, and experimentation. 


SUMMARY 





I. In 55 cases with clinical neurosyphilis the total incidence of positive Was- 

sermann and Kahn reactions was identical with that of positive carbon reactions. 

2. OF 14 untreated eases of neurosyphilis, with one exception, the carbon 
action matched the positivity of the Wassermann and Kahn reactions. 

a. G4 15 inadequately treated eases of neurosy philis the Wassermann or 
Kahn tests were positive eight times, and the carbon test was positive eight times. 

$. OF 26 adequately treated cases of Nneurosys philis the Wassermann or Kahn 

sts were positive eight times, while the carbon test was positive nine times. 
>. OF 416 eases without neurosyphilis a false positive Wassermann or Kahn 
ction was encountered four times, while a false positive carbon reaction was 
neountered eight times. 

6. There is reason to infer that some of the ‘*falsely *’ positive carbon reae- 
ms were positive. 

7. The integrity of the carbon test is not altered by (a) blood in the spinal 
‘uid (up to 18,500 red cells per e.mm.), (b) standing in a refrigerator for five 
eeks, and (¢) thymolyzing the fluid. 

S. Contamination of the spinal fluid by actively growing bacteria produces 
lsely positive carbon reactions. 

9. The earbon test is positive only when there is complete precipitation of the 
Nloidal carbon leaving an absolutely clear supernatant fluid devoid of any 





irbon particles. Any other reaction is to be considered negative. 
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A PERFUSION STAGE FOR OBSERVATIONS ON DAPIINIA* 


WitniaAM TINSLEY, Cuicaco, It. 


N THE course of routine examination of Daphnia magna, the need of a suit- 

able apparatus for confining the animal to the field of vision and facilitating 
rapid and accurate change of media became apparent. This led to the develop 
ment of the perfusion stage described below which has proved quite satisfactory 
With slight modifications in the construction of the stage itself, the apparatus 
should lend itself to observations on related crustaceans, small aquatie worms 
larval forms, ete. 

The complete apparatus (Fig. 1) consists of the following parts: A constant 
temperature water-bath (4) is provided with a water inlet and overflow per 
mitting water of the required temperature to be cireulated through it. Twe 
culture medium containers (B,C) are held in place in the chamber by the larg: 


two-hole stopper at the bottom of the constant temperature bath. One containe 


*From the Laboratory of Pharmacology and Therapeutics, College of Medicine, Universit 
of Illinois. Assisted by a grant from the Phenolphthalein Research, Ine. 
Received for publication, Nov. 8, 1937. 
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is filled with the modified medium to be studied, and the other with the control 
medium. The flow of either of these media is controlled by the two-way stop- 
eock (D). The lower, single tube of the cock is drawn to a point and connected 
to the inlet of the perfusion stage by a piece of narrow rubber catheter. The 
taper of this lower tube should beein immediately helow the cock itself to mini- 
mize, as far as possible, leftover solution from one medium mixine with the 
second medium. The change of media should be as abrupt and complete as 


possible. 
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Fig. 1.—Perfusion stage and temperature controlling bath. A, Water-bath provided with 
nlet and outlet: B, C, culture medium containers; D, two-way stopcock for controlling cul- 
medium flow; FE, constriction tube to reduce rate of flow. 


It has been found advisable to insert a constricted capillary tube in the inlet 
mnection (EF) to maintain a steady even flow through the chamber when the 
wk is wide open. The perfusion stage outlet is composed of a second length of 
ne catheter, allowing the waste solution to escape into a beaker. The tubing 
hould be as short as possible as the weight of the column of water in a longer 
ibe is often sufficient to draw air in under the cover glass on the stage. 

The construction of the stage itself is shown in Fig. 2. This is simply 
section of hard glass tubing, the upper and lower faces of which are finely 
round, with two capillary tubes sealed into it for inlet and outlet of the 


iedium. The all-glass construction permits complete visibility and renders 









e problem of cleaning simple. 
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The best results are obtained with a eapillary or dissecting microscope, as 
its very low and intermediate magnifications are best suited to observations on 
the daphnia. 

In using this apparatus the following procedure has been found satisfactory 
The condenser is racked up close to the stage and the diaphragm opened. The 
stopcock is closed, and the media are placed in the containers and allowed to 
reach the temperature desired. 

A cover glass whose diameter is the same as the outside diameter of the 
stage is secured to the upper surface of the stage with a thin film of petro 
latum. The stage is then inverted so as to rest on the cover slip. The lowe) 
surface of the stage is likewise covered with a film of petrolatum and the 
flow of culture medium started by opening the stopcock. As soon as all the 
air is out of the apparatus the stopcock is closed, leaving a pronounced menis 
cus at the surface of the stage. A small spot of petrolatum is placed in the 


center of a microscope slide. The daphnia to be observed is picked up in a 


= >> 
ei tee peda ; ’ 
i a | 
Fig. 2 Perfusion stage (actual size) 
pipette anda dropped onto a towel. The slide is then inverted over the 


daphnia, and the spot of petrolatum brought gently but firmly into contact 
with the side or back of the animal. <A very slight pressure will fix daphnia 
in place without injury. The slide and affixed daphnia are then picked up 
and the daphnia brought into contact with the meniscus. The microscope 
slide is allowed to settle in place, the excess medium escaping until the slide 
is in contact with the petrolatum film. The slide is pressed into the film which 
is sufficient to hold the stage in place. The slide and stage are then turned 


right side up and can be placed on the microscope stage. 


The stopcock is then opened gradually until the waste fluid is dropping 
from the outflow at the rate of one or two drops per seeond. The eapillary 
microscope is swung into place, and observations can be made. 

By means of the above apparatus, the daphnia is held without harm or intet 
ference fixedly in the observation field and is bathed in a constantly perfusing 
nutritive medium, which also protects the animaleule against the heat of the 
microscope lamp. The solutions can be changed rapidly at will, and, by shut 


ting off the flow for periods, conditions of asphyxia are easily produced. 














MODIFICATION OF THE TITAN YELLOW METHOD FOR THE 
DETERMINATION OF SMALL AMOUNTS OF MAGNESIUM IN 
BIOLOGICAL FLUIDS 


Vicror G. Haury, A.B., M.D.. PuHitape.puta, PA. 


N 1934 a simple method was published! for the colorimetric determination of 





small quantities of magnesium in biological fluids. The method was based on 
Kolthoff’s observation? that magnesium imparts a red color to alkaline solutions 
of titan vellow. The red dye lake thus produced was shown to be direetly pro- 
portional to the concentration of the magnesium present. 

With this method it is necessary to add an exeess of the titan vellow. A 
definite percentage of the dve **c¢ombines*’ with or *tabsorbs’’ the magnesium ion 
to produce the characteristic red magnesium dye lake. The surplus vellow dye 
remaining in the solution vitiates the red color to be compared. Consequently, 


unless the concentration of magnesium in the two solutions to be compared 





standard and unknown) be within close range, satisfactory color matches can- 
not be obtained. Due to these difficulties a modification in the method whieh 
would eliminate these objections is desirable. 
It has been found that the percentage of dye which **combines’’ with the 
magnesium is directly proportional to the concentration of magnesium present 
the solution. Conversely then, the percentage of dve in excess to that whieh 
‘combines’’ with the magnesium is inversely proportional to the concentration 
of the magnesium in the solution (see Fig. 1). Therefore, the concentration of 
the surplus dye remaining in an unknown solution, when compared with the 
surplus dve remaining in a standard solution, should be an accurate index as to 
the amount of magnesium present in the unknown. This, in brief, is the prin- 
ciple upon which is based the following method for the determination of this 


n which, we believe, eliminates the objections of the older method. 
METHOD 


In the method reported in this paper the determination of magnesium de- 
nds upon a comparison between the intensity of the excess dye remaining in 
standard and an unknown solution. An equal quantity of the same solution of 
in yellow is added to the known and unknown solutions. The red magnesium 
e lake is centrifuged out, and comparisons made with the supernatant fluids. 

“ince vellow is a difficult color to mateh colorimetrically, an excess of magnesium 
added to an aliquot part of the supernatant fluid. The magnesium thus con- 
rts the titan yellow quantitatively to the pure red magnesium dye complex. 
e red then can be satisfactorily matched in the colorimeter. 


*From the Department of Pharmacology, Jefferson Medical College, Philadelphia. 
Received for publication, Nov. 11, 1937. 
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In Fig. 1 is shown the inverse relationship existing between the excess dve 


In this figure the concentration of excess dye 


and concentration of magnesium. 
in per cent (of the total amount originally added) is plotted along the ordinates. 


The concentration of magnesium, in milligrams, is plotted alone the abscissa. 
The points, except at the two extremes, fall very nearly on a straight line. 

It must be pointed out, however, that titan vellow evidently is not a pure 
dye. Curves A and B in Fig. 1 show the results of two freshly prepared samples 
of the dve of equal concentrations. Curve C in the same figure shows the results 
obtained with the same solution of dye as that used in curve B after standing for 
ten days. Although the actual percentage of excess dye remaining in the solu 
tions may vary, the straight line relationship, in each ease, is maintained. The 


0.010 0.012 0.014 0.016 0,018 
MILLIGRAMS MAGNESIUM 


Fig. 1. 


actual purity or concentration of the dye, therefore, is of no great importance: 
It is important, however, that the same solution of dye be used in any one set o 
determinations. 

In making caleulations for the concentration of the ion in the unknown the 
inverse ratio of the colorimetric reading must be employed rather than the dire: 
ratio as is commonly employed. That is, the greater the dve concentration 1 
maining in the supernatant fluid of the unknown, the less will be the concentra 
tion of the magnesium. 

The general formula for the computation of milligrams per 100 ¢.c. of t] 
unknown is: 

Reading of the unknown x C x 100 
Reading of standard (20) x V 
(‘= concentration of magnesium in the standard 


= mg. of Mg per 100 ¢.c. of unknown 


V = volume of the unknown used. 
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In Table I is shown the results of analyses of a series of watery solutions 
containing known amounts of magnesium. The standard used was 1 ¢.e. of the 
working standard b (see solutions). i.e. 0.02. Results within 5 per cent 
error were obtained if the unknown contained no less than 0.012 or more than 


0.022 me. magnesium. 


TABLE J] 


Analysis of a Series of Solutions of Known Magnesium Content with the Titan Yellow 
Colorimetric Method. The Standard in Each Case Contained 0.02 mg. of Mg (i.e. 2.0 mg. 


. OF Mg IN KNOWN SOLUTION MILLIGRAMS FOUND ERROR IN PER CENT 

O.006 0.0073 yg he 5 
OL00S O.00902 15.0 
O.OT0 0.0108 S.0) 
0.012 0.0127 3.8 
O.O14 O.O146 
O16 0.0164 
O18 0.0183 

O.020] 

0.0225 


0.0271 15.0 


Determination of Wagnestum in Serum. The serum proteins, which act as 


protective colloids, must be removed before the magnesium dye complex ean be 


centrifuged out. This is best done with triehloracetie acid. This has an ad- 
vantage in that the protein-free filtrate is water clear. The color of whole serum 
ranges from a normal yellow to a frank red if hemolysis has taken place. This 
color, unless removed, would introduce a considerable error. 

Caleium, as in the original method, must be removed. As ammonium oxalate 

as found to introduce some error, this is done with sodium oxalate. 

Nolutions.—All the solutions should be made with magnesium-free distilled 
water. The water may be tested for magnesium by adding 1 ¢.c. of the dye solu- 

on to 7 «ec. of the water and 2 «ec. 4 N NaOH. If no red precipitate appears 
on centrifuging, magnesium is absent. 

l. Standard Magnesium Solutions.—(a) Stock standard: weigh exaetly 
10.151 gm. of dry reagent MgSO,.7H,0 and dissolve in distilled water. Add 0.5 e.e. 
chloroform and make up to 1,000 ¢.¢. in a volumetrie flask (1 ¢.c. = 1.0 mg. Mg). 

is solution will keep indefinitely if stored in a dark place. 

(b) Working standard: dilute 2.0 ¢e. of the stock standard to 100° ¢.c. 

€.e. 0.02 mg. Me). 

2. Titan yellow* solution, 0.05 per cent. This solution will keep for one to 

o weeks if kept out of the light and in a pyrex container. 

4. Trichloracetie acid (Mercks), 10 per eent. Will keep in an icebox for 

ree to five davs. 

4. Sodium oxalate, reagent, 0.5 per cent. 


*Titan yellow can be obtained from Arthur H. Thomas Co., Philadelphia. 
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5. Starch solution, 1.5 per cent. Dissolve by boiling 1.5 gm. soluble starch 
(Mereks) in 15 ¢.e. water and dilute up to 100 ¢.¢. The solution may have a 
slight turbidity which will not introduce an error as equal quantities are added 
to all samples to be determined. This solution should be made fresh every day. 

6. Sodium hydroxide, 16 per cent (approximately 4 N). A C.P. or reagent 
erade of sodium hydroxide should be used. A precipitate will appear in a few 
days which should not be disturbed. The clear supernatant solution may be 
siphoned off. 

7. Magnesium sulfate solution, 0.3 per cent. Dissolve 0.8 gm. MgSO,.7H,O 
in 100 ©.c. water. 

Procedure. To 3 ee. serum add 5 e¢.c. distilled water and 3 ¢.c. 0.5 per cent 
sodium oxalate. Mix and let stand at 45° C. for one hour or overnight. Centri 
fuge at 1,800 revolutions per minute for ten minutes. Transfer 6 ¢.c. of the 
supernatant liquid (2 «.«. serum) to a test tube and add 4 ¢.c. of 10 per cent 
trichloracetic acid. Stopper and shake vigorously. Let stand, with shaking at 
intervals, for one-half hour. Centrifuge for a few minutes and filter through an 
ash-free filter paper. Five cubie centimeters of the clear protein-free filtrate is 
equivalent to 1 «ec. serum. Transfer 4 ¢.c. of the filtrate* (0.8 ¢.¢. serum) to an- 
other centrifuge tube and add exactly 1.0 ¢.e. of the dye solution. Add enough 
distilled water (3.0 ¢.¢.) to bring the total volume up to 8.0 ¢.e. Finally, add 
2.0 ec. of the sodium hydroxide and mix. Let the mixture stand for fifteen to 
thirty minutes, and centrifuge at 1,800 revolutions per minute for ten minutes. 

The standard is to be prepared simultaneously as follows: To 1 ¢.c. of the 
working standard (b) (0.02 mg. Mg), add 6.0 ¢.e. distilled water, 1 ¢.¢. of th 
dve solution, and finally 2.0 ¢.¢. sodium hydroxide. Mix and centrifuge. After 
centrifugation, the magnesium dye complex will appear as a red precipitate. The 
vellow supernatant solution will contain the excess dye. Five cubie centimeter 
aliquots of the supernatant liquids are carefully pipetted from the unknown and 
standard specimens and transferred to another set of test tubes properly labeled 
To each aliquot part, add 3.0 ¢.e. starch solution, 1 ¢.c. sodium hydroxide, and 
finally 1 ee. of the 0.8 per cent magnesium sulfate solution. Stopper and mix 
immediately. 

(Compare the unknown with the standard set at 20 mm. A blue glass filter 1 
the evepiece of the colorimeter will greatly facilitate the comparisons. 


(‘aleulation : 


Reading of unknown x 0.02 « 100 


; - — = mg. Mg per 100 ¢.e. serum 
Reading of standard (20) x 0.8 


Reduced to simple terms this formula becomes: 


Reading of unknown x 0.125 = mg. Mg per 100 ¢.¢. serum. 


*If the serum magnesium is above 3.0 mg. per 100 e¢.c., smaller aliquots of protein-fr« 
filtrate should be used. Best results are obtained if the magnesium content of the unknow 
is kept below that of the standard. Fer the great majority of cases 4 c.c. filtrate (equivalent 
0.8 cc. serum) is the ideal quantity to use. If the magnesium content of the unknown 
low, larger aliquots should be taken, 
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The results of serum analysis from the blood of various laboratory animals 


are shown in Table TL. 


Titan Yellow Colorimetrie Determination of Magnesium in the Blood Sera of a Number 
Experimental Animals. The Results Are Recorded in mg. per 100 ¢.e. of Blood Serum, 


QUANTITY OF MAGNESIUM IN MG. PER 100 ©.C. SERUM 
SPECIES NUMBER OF ANIMALS 


LOWEST VALUI HIGHEST VALUE AVERAGE FOR SERIES 
Guinea pig 24 ISS 2.16 1.9] 
Cn 6 1.92 2.49 2.18 
Monkey 2 2.19 2.30 2.25 
Dog 17 1.83 3.10 2.42 
Rabbit 10 1.0) 3.08 2.78 


The results on 3 samples of dog serum to which known increments of 


magnesium have been added are shown in Table ILI. 


\ table showing the reliability of the titan vellow method and revealing the fact that 
e precipitation of the blood proteins with trichloracetic acid does not carry down any of the 


magnesium added to the blood serum In this investigation the sera of known magnesium 
ontent of 3 normal dogs were used. To a given quantity of serum was added a calculated 
ount of magnesium before the precipitation of the proteins. Determinations of the 
ignesium content were then made on this modified blood serum. These results were then 


pared with that of the normal to determine if anw of. the magnesium added to the blood 
serum was lost. 


MG. MAGNESIUM PER MG. MAGNESIUM ADDED 
Sis eas: “done mania per 100 ¢.c. OF coNTRoL 2G: MAGNESIUM FOUND IN ERROR IN 
‘ EACH 100) c.e, PER CEN 
SLOOoD SERUM SERUM 
1.95 0.2 A § O.9 
1.95 0.5 2.50 2.0 
1.) 0.7 2.59 2.2 
1.5 1.0 3.04 3.0) 
1.95 1.0 o.02 2.4 
105 2 0 oO Ld 
osteo 5 2.87 2.0 
Ae 5 1. roll | 
216 (), 2.45 O.4 
2.16 OS 3.02 2.0 
Magnesium Determinations in Urine.—The magnesium content per 100 e@.e. 
rine varies vreatly, kor the majority of determinations 0.2 ¢.¢. is the ideal 


lantity to use. It is advisable to run urines in duplicates, using 0.1 ¢.e. and 
2 ce. samples respectively. The sample matching the standard most closely 
iould be used for the determination. With a little experience one will be able 
» tell at a glance if the quantity chosen contains too much or too little magne- 
um. As with serum most accurate results are obtained if the magnesium econ- 
nt of the unknown is kept between 0.012 and 0.022 me. 

Trichloracetic acid need not be used unless the specimens contain albumin 
are highly colored with blood, bilirubin, ete. In sueh eases an equal volume of 
per cent trichloracetie acid is used. The calcium in every specimen must first 
removed. The phosphates and other constituents of the urine do not inter- 
re. If the urines are highly alkaline and show precipitation of phosphates, 


ey should be made neutral to litmus with concentrated HCl and filtered. 
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Procedure.—To 2 ©. urine, add 8 ¢.¢. of 0.5 per cent sodium oxalate. Let 
it stand for one hour at 
supernatant fluid (0.2 ¢.¢. urine) to another centrifuge tube, add 1 ¢.e. of the 
dye solution, 6 ¢.¢. distilled water, and finally 2 ¢¢. of 4 N NaOH. Mix and 


The procedure from here on is exactly as described for serum. The 


{5° C. and then centrifuge. Transfer 1 ¢.c. of the 


centrifuge. 
caleulation becomes, if 0.2 ¢.¢. urine is used: 


0.02 « 100 a, }P 
me. Me per 100 ¢.c. urine 
20 0.2 : 


Showing the Results of the Colorimetric Determination of Magnesium in the Urine of 


> Human Subjects. The Results Are Compared With the Gravimetric Determination of 


MeCrudden. 


AMOUNT OF MG. FOUND 
DIFFERENCE IN PER CENT 
PER 100 ©.C. URINI 
Colorimetriu Gra 
10.7 11.5 
2 15.9 
11.7 11.4 
9.1 S.S 


12.6 12.2 


In Table LV Is presented the magnesium content per 100 ©¢.e. urine ot 5 nol 


mal individuals, compared with the results obtained with the gravimetrie method 


of MeCrudden. 
SUMMARY 


1. A revised method is presented for the titan vellow colorimetrie deter 


mination of small amounts of magnesium in water, blood, and urine. 


» Results are given for the magnesium content of the sera of guinea pigs, 


monkeys, dogs, cats, and rabbits. 
3. Results of urinalysis for magnesium by the titan yellow method are com- 


pared with the results obtained with the gravimetrie method of MeCrudden. 
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A RESTRAINING DEVICE FOR UNANESTHETIZED MONKEYS 
J. O. Pinkston, Pu.D.. Boston, Mass. 


URING a recent investigationt of the influence of lesions of the cerebral! 

cortex upon surface temperature in monkeys, it was necessary to make 
frequent determinations of temperature over long periods in the unanesthetized 
animal by means of thermocouples attached to the palmar and plantar surfaces. 
The ordinary devices for restraining laboratory animals usually cause consider- 
able obstruction of the cireulation to the extremities. This is especially true in 
monkeys. Sinee any significant obstruction of this nature would have invalidated 
our temperature readings, an attempt was made to construct a restraining device 
which would prevent gross movement without causing undue excitement in the 
animals and without interfering significantly with the circulation to the arms 


and lees. 


The restraining device, or ** holding box,’* constructed for the purpose men- 
tioned above, is relatively simple and = has proved very satisfactory for both 
spider and sooty mangabey monkeys. It is essentially an oblong boxlike affair 
made of wood, with adjustable false back (Figs. 1 and 2, A 


and sides { Fie. Zs 


D ; The neck hie lder lies. 3. 2, and 3 B 


and arm rest (Kies. 1, 2, and 3, C 
are also adjustable. Attached to the undersurface of the arm rest are two 
pieces of sheet metal (Fig. 3 C, b) which serve as supports. 


The essential dimensions of the 


land 2? Beeause of the adjustable features it Is possible to employ the device for 


onkeys ol varying SIZES. It has been 


box and adjustable parts are shown in igs 


found suitable for animals ranging in 
weight from 3 to 7 kilograms. 

It will be noted that the floor of the box extends outward for several inches 
to serve as a lee rest. Medium-sized serews for securing thongs are arranged on 
th the arm and leg supports. The thongs are placed across the arms and legs 


stead of being tied around these extremities as is frequently the ease in restrain- 


ne laboratory animals. 


In spite of their remarkable agility, monkeys properly placed in this type of 


ding box are unable to free their arms and lees beeause the adjustable neck 
der, 


| false baek, and sides permit eraded reduction of the internal diameter 


the box to the extent necessary to prevent g@ross trunk movements. 


At the base of the box, in the rear, is an oval-shaped opening through which 


tail of the monk vy may be extended. This makes for comfort of the animals, 


Krom the Laboratories of Physiology in the Harvard Medical School, and the 
Pharmacology of the Vanderbilt University School of Medicine. 
‘Pinkston and Rioch Am. J. Physiol. 21: 49, 1938. 
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especially those with large tails, and, at the same time, facilitates holding the 


animal in the box while the necessary adjustments of the neck holder, ete., are 
In progress, 
After the animal is placed in the box and its tail threaded through the open 


ing in the rear, the false back is slipped into position, the arm rest with the at 





tached chest support (see Fig. 3 (, a) is put into place and adjusted, and then 


the neck holder is inserted and adjusted. We have kept unanesthetized monkeys 


restrained in this fashion for periods, ranging from one to four hours, with litth 


























Fig. 1 Front view showing the position of the neck holder, B; arm rest, C; and false b 
i (partially withdrawn). The dimensions are in inches. 


apparent discomfort of the animal. After a few experiences with the box thi 
majority of the animals appeared perfectly contented while being restraine: 
therein, and took food and water as readily as they would have if free in larg: 
cages. 

Although this holding box has proved exceedingly satisfactory for our wor! 
there is one modification which would, in the opinion of the author, facilitat 
placing the animal in the box. Instead of being permanently fastened in plae 
the cross support labelled ‘‘a’’ in Fig. 1 should be hinged at one end so that 


ean be moved out of position when desirable. 
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Our own experience with this type of holding box has been limited to a 
study of surface temperature in unanesthetized monkeys, but it might also be 


used for restraining monkeys during the recording of electrical potentials from 
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Line drawings to illustrate the essential structural features of the adjustable neck 
holder, B, and of the arm rest, C, with the attached chest support, C, a. 


brain, during the photographie recording of eve movements or pupillars 
© anges, during the determination of blood pressure by the euff method, or dur- 


intraperitoneal or intravenous injections. 


LIMITS OF USEFULNESS OF THE DIRECT AND INDIRECT METILODS 
OF DETERMINING VENOUS PRESSURE IN| MAN 


llexry K. Beecuer. M.D... AND Manpen E. Conen, M.D., Boston, Mass. 


URING the development of a method for measuring the venous pressure al 
D the ankle while walking? the use of both the direet and indirect methods was 
considered. The limits of usefulness of the two methods had not been clearly set 
out in the literature. and it was thought worth while to make the following com 
parative study of the advantages and limitations of the two. 

In the literature on the subject of venous pressure many partisans for eacl 
method ean be found. However, there are no articles which present over an ade 
quate range careful simultaneous comparisons of the two methods and which set 
out the advantages and limitations of each. 

For example, accounts of comparative data which have been published are 
usually limited to brief statements such as those of Carrier and Rehbere. 
who say that the indirect capsule method was checked with the direet 
in a few eases... . The agreement was excellent’’; or as that of Hooker and 
ivster,' who compared the two methods on the crposcd ven of a doe. As might 
be expected, in this case close agreement was found, though only 4 values, all 
helow 14 cm. water pressure, were presented. Again, Villaret® presents a few 
values from 6 to 15 em. water on patients tested by both methods and wit! 
a short time interval intervening. IJlere the agreement between the two is 
occasionally very poor. In our study the two methods have been carefull 
compared by simultaneous readings over a wide range (5 to 121 em. water 
under clinical conditions, and the boundaries of the field of usefulness of eae! 
marked out. 


METILODS EMPLOYED 


The methods used will not be deseribed in detail here, since eareful deseri} 
tion of the technique of each can readily be found in many places. 

The direct method of determining venous pressure Was developed by Mori 
and von Tabora. This de pe nds upon the cannulation of ameue un and the pre 
flow ol normal saline into it until the Pressure nN the ié mn counterbalances t/ 
column of fluid in the manometer. (See Eyster for references to articles whic 
deseribe in detail the technique of the method. ) In the present study pain Wis 


minimized with a procaine wheal before a No. 18, 14, sharp cannula (Vim) was 


inserted into the vein. This was connected with a manometer filled with norm: 


the Surgical and Psychiatric Laboratories of the Harvard Medical School at t 
etts General Hospital, Boston 
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saline. Facilities for washing out the apparatus were included in the system, as 
deseribed by Moritz and von Tabora. With this method it is Important that the 
trauma be as little as possible, and that hematomas be avoided. If a hematoma 
le velop, even of small extent, the experiment must be discarded. It is essential 
to wait until the level of saline in the manometer has come to rest. This end 
Teean should be repeated] cheeked., This bet \ be done I refill of the manometer 
al yy brief obstruction of the vein above the cannula. All motion of the subject 
as well as changes in the character of breathing must be avoided until the end 
wint level is reached. The CX} riment must be abandoned when the tlow of 
saline into the vein beeomes slowed. 

The principle of the indireet method of determining venous Pressure as used 

owadays was first worked out by von Baseh. Air is introduced into a trans 
parent capsule which is scaled over a vein until the vein collapses. The pressure 
at which collapse occurs is read on a manometer and represents within the limit 
Cr pe ramental error the Pressure in the vern. For references to the various 
modifications of practice in the application of this method, as well as a discussion 
fit, see Beecher, Field and Krogh. Briefly, the procedure used here involved 
the use of a round celluloid capsule 1.7 em. wide and 0.7 em. deep. Notcehes wer 
filed in each side to fit aceurately the vein to be observed. The capsule was 
securely attached to the skin by means of celloidin and then connected to a water 
anometer with a mereury air pump in the line. One observer watehed the vein, 
second observer elevated the air pressure in the system. When the vein col 
ipsed, the stream of blood in it was divided and the manometrie pressure read. 
is represents the venous pressure as determined by the indirect method. It 
is necessary with this method to use superficial veins such as those of the hand or 
foot and ankle, and it is Important that the vein chosen have a firm, preferably 
bony background. The system must be airtight. 

Since one of us had had considerable experience? with the indirect method 
and the othert with the direet method, we decided to compare the two simultane 
ously, 

Veins of two regions were studied: the dorsum of the hand, and the ankle. 

celluloid capsule for use in the indirect method was sealed over the vein 

sen for study. The tip of the cannula emploved in the direst method was 
erted into the same vein so that its tip lay approximately 1 oem. from the 
sule. The cannula was small in relation to the diameter of the vein chosen 
actual measurement, the presence of the cannula did not affect the venous 
ssure in the vein. The order of emploving the two methods was varied. At 
st two determinations were made at each level. The pressure in the vein was 
ered by varying the relationship of the extremity to the heart level. Sinee 


indireet method involves a considerable ‘subjective’? element in determining 


end point, the values obtained bv use of it were determined independently 


alues found by the direct method. No definite adjustment of the apparatus 
i the patient ’s heart level was made, as only data comparing the two methods 
re sought. 


THE DATA 


These data were obtained from 13 subjects. They are recorded in Table I. 
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TABLE [| 


= INDIRE« METHOD DIRECT METILOD 
3.) I CM. Ho CM. Ho OF METHODS (DIRECT 
INDIREC' 


MeG. ».0 10.8 116 
H.R. al 10.1 QX& 
HB. 0.1 10.9 114 
Hn. | 10.9 114 


HB. 7 1] Sr 
HB. acl 14.6 nh 
H.R. v1 13.2 SU 


HB. S.1 11.0 * 


MeG, 0) 10.5 7 
McG, 9.0) 12.4 re 
HB. 0.1 05 , 
Mea. 11.0 ss 
Me, 11.0) 
M.C. | 
Me. l 
MeG. l 
M.C. | 
M.C. l 
HB. | 
] 
l 
l 
| 
| 
l 


© de de ie 


M.C. 
M.C. 
Hw. 
MeG., 
MeG. 
McG. : 
W.R. 20.4 20.9 
W.R. 205 2) 9 | 
W.R. 21.1] 21.0 () 
W.R. 21.6 a ” 


HB. 23,8 26,8 12 
D.F. 2) 00) 26.7 2 
M.C, 26.0) 25.4 2 
M.C. 26.0 25.4 ” 
M.C. 6.0 "O.0 () 


DF. POD PS 0 G 
S 97.7 26.1 (5 
Ss Baud 26.1 ( 
Ro ~O 0 9 7 
Lo. 29.0 af 7 
DF. 1.5 29.8 - 95 
BW. 34.5 8.5 12 
B.W. det iS.6 g 
ei 37.0 4.2 Ss 
dt 37) 4.5 7 
sip aye 4. ‘{ 
IC 37.0 4.5 7 
Sec. oOS.0 2.2 15 
Se. 38.0 24 15 
Mel) t1.1 12.8 t 
MeD Skea 12.8 t 
Mel 13 , {19 9 ’ 
Melb $5.2 12.2 2 
Se. 14.1 S.8 12 
MeD. 20.0 93.6 1 
MeD 55.9 53.0 





PERCENTAGI VARIATION 
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TABLE I—COoNT’D. 


PERCENTAGE VARIATION 
INDIRECT METHOD DIRECT METILOD 


SUBJECT OF METILODS DIRECT TO 
CM. Ho CM. HO 
INDIRECT ) 
MeD 62.0 614 | 
MeD, 64.0 O1.] i) 
EF. O4.0 79.0 17 
E.F. 64.0 TH.0 10 
[. HO.) 74.0 Le 
KF. H9.9 a5 1D 
Melb. 66.0 61.3 7 
E.F. 71.5 S4.0) 17 
KI 1a. 84.2 12 
aes SO.) SOLD 7 
aoe. NO. 82.5 y 
AG 114.0 116.5 ye 
J.C 115.0) rhe pe 
fz 115.0 117.5 pe 
AG 116.0 115.0 I 
AG 116.0) 115.0 | 
a. 117.5 117.0 ‘) 
ss L175 Eee ) 
AG 11S.0 116.0 ys 
AG 11S.0 116.5 | 
VA 119.0 it. | 
I 119.0 117.6 l 
AG 121.0 114.5 7) 


DISCUSSION 


From Table 1 it is apparent from the indirect method, that below 10 em. 
water pressure order only is expressed. From 10 to 15 em. water, the variation 
of one method to the other) is as mueh as 35 to 40 per cent. From 15 to 120 em. 
water pressure, they may vary 20 per cent but never exceed that value. In gen- 
eral, the higher the values, the less the percentage variations of the two methods. 
While these variations do not necessarily represent the range of error, it appears 
hat for the low values at least, the direct method is considerably more accurate 
han the indireet: from the standpoint of the direct method this aceuraey de 
pends upon its ‘objective’? nature: low values are no more difficult to read than 


eh ones. The ‘subjective’? element present in the indirect technique plus the 


fficulty of determining the true end point for the low values, certainly suggests 
that the error is greater with the indireet method than with the direet when low 

essures, Le., below 15 em. water, are being measured. If the low values are 
difficult to read with the indireet method, it is in most cases permissible to make 

‘determination below heart level, that is, at a higher reading, and then correct. 
ven though variations between the two methods appear to be rather wide 
‘accuracy obtained with either method, subject to the limitations described 
low, IS as great as the circumstances warrant. This becomes apparent when 
e changeable nature of the venous pressure is considered. Alteration in 
e type of breathing, slight movements, slight strain and so on can produce 
eat variations in the results. 

The indirect method is much faster. It is possible, therefore, that part of 
‘variation encountered between the two methods may be due to the faet that 


‘tuations in pressure are picked up by this method which are not deteeted hy 
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slows I direet method. The estimated time required ror a determination Hy 


the 
the indirect method is of the order of two seconds as compared with not less than 


three or tour minutes by the direct method : in ot he I words, a pressure dete ' 


mined by the indireet method ean be measured in ty 9 of the time required by 


the dir el me thod. 


methods IS destrabl IE Venous PrESSLLE ISN to AY 


\n experience with both 
measured If the indirect method is the one chosen for the problem to be 
rnicle rtaken, t is advisabl at first for the iy einer to check a few times the ap 
parent end point of the indirect method with the direet determination in order 


to edueate his eve 








*% 


PERCENTAGE VARIATION OF METHODS 
DIRECT COMPARED WITH INDIRECT 


' 
isd 
°o 





80 90 100 











ADVANTAGES OF EACHL METILOD 


Dircet This method is more ‘objective,”’ that is, the end pot IS CaS\ 


read. It has a greater precision than the indirect in the range below 15 em. wate 


pressure. The method can be used to determine the venous pressure in veil 


that are not visible, and hence it can be used over a relatively wide distributio 
of the venous system. Probably less experience is necessary for the suceessful us 
of this method than is the ease with the indirect method. 

Indirect.—The entire procedure can be simply and quiekly earried o 
There is no danger of sepsis, and the unpleasantness of the direct method 
avoided ; thus constriction of the vein studied and other circulatory changes a 
avoided. Adjustment of the zero point of the manometer to the capsule is 1 
necessary. Onee the capsule is applied, little mechanical difficulty occurs w 
the apparatus. The pressure in a given vein ean be followed for hours; ther 


no time limitation here. A rapidly changing venous pressure ean be aeeurate 
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followed. The method is as convenient for the determination of high pressures 


is for lower ones. Frequent determinations ean be made without hesitaney ; the 


patient remains cooperatl ive, 


DISADVANTAGES OF EACH METITOD 


Direct. — Pre parations and procedure are tedious. The sterile precautions 
Hhecessarve are time consuming There IS at least the possibilits ot SCPSIS. To 
many subjeets the venepuneture is very unpleasant. If frequent readings are 
wanted in order to follow the trend of venous pressure, repetition mia he limited 

this unpleasant ne SS Alterations of the circulation are occasionalls produced 
v the psyvehic effect of the puncture as well as by the pain. On occasion, these 
effects are so extreme that fainting occurs: henee, infrequently it may not be pos 
sible to use this method Puneture of the hand veins was followed in several 
uses Hy fainting. Starr and Collins® also reported this phenomenon, Hemi 


tomas occur at times and not only vitiate results but may be painful. Trauma of 
e vein is followed by such great constriction of it in some cases that the data 
btained are of questionable value” Careful adjustment of the zero point of 
e manometer is necessary. The determination of high pressures is inconvenient. 
The method is slow even after all preparations have been made. It cannot be 
ised when the venous pressure is rapidly changing. The subjeet must remain 
motionless and not take any unusual breaths until the end point is established 
and e¢eheecked. This may require so long a time that it is tiring to the patient. Use 
the direct method was found impossibl by one of us® in determining venous 
ressure at the ankle while walking. It is too slow to register the changes in 
ressure incident to the ste }) when the method was used with its usual technique. 
‘his objection Was overcome ly emploving a rigid Marey tvpe of tambour, in 
i¢h small volume changes registered great pressure changes. A second dif- 
‘ulty could not be overcome, ie., the trauma incident to the insertion of an ade- 
late cannula into the vein plus the unavoidable trauma whieh oceurred during 
lking was enough to cause spasm and partial shutdown of the vein. This oe- 
rred even though the ve in was blocked with procaine, W hat appeared to be 
derate trauma was enough, in some cases, to give obviously incorrect venous 
essure values. From this it was evident that the direct method for determining 
nous pressure has pitfalls that are great enough to make the method valueless 
der certain conditions. Considerable mechanical difficulty must be expected 
th this method, chiefly due to blood clots in the apparatus. The time allowed 
a given series of determinations is distinctly limited, one-half hour is usually 
upper limit, frequently much less than this time can be taken. 
Indirect.—This method is **subjective,’* that is, the end point is sometimes 
ficult to read. Two observers are necessary, one to watch the vein, one the 
nometer. Only veins whieh are well exposed and whieh have a firm back- 
und are suitable for use. Some experience Is hecessary for the accurate use 
the method. Below 10 em. water pressure the method is inaeeurate and 


rder’’ only ean be determined at this low level. 
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SUMMARY 


There are distinet fields of usefulness for each of the methods of determining 
venous pressure. There are conditions under which one method fails but not the 


other. The advantages and limitations of each method are pointed out. 
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A METHOD FOR COLLECTING BLOOD FOR GAS ANALYSIS* 
JouNn ApriANt, M.D., New York, N. Y. 


| Ripecseseistgjarie blood during surgical procedures that is to be analyzed fo 
content of various gases presents difficulties. It is not possible to use the 
oil syringe or the oil flotation methods because the samples contain anesthetic 
agents readily soluble in hydrocarbons. The mereury displacement method fre 
quently recommended, although the most satisfactory, is too cumbersome in the 
operating room. A method requiring little preparation which is simple in execu 
tion is needed. The method herein described permits the anaerobic collectior 
and storage of blood, ready transference to analytical apparatus, and insures 
freedom from clotting. 

The materials needed can be readily procured from the equipment ordinaril 
found in a hospital. A syringe, a three-way stopcock, a needle for venepun 
ture, a small amount of mercury, some saturated sodium oxalate solution, 
large safety pin, and a piece of glass tubing are required. An ordinary 20 ¢. 
glass syringe with matched plunger and barrel, with a metal lock for fastenin: 
is preferred. The tip must be ground perfectly to fit snugly into the adapter « 
the stopeock. The stopcock is the three-way metal Luer type, commonly used 
during encephalography and on pneumothorax apparatus, with a eenterpie: 

sein the Division of Surgery, Department of Anesthesia, New York University Coll 


of Medicine, and the Division of Anesthesia, Bellevue Hospital, New York. 
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which rotates easily but fits snugly. There must be no aspiration of air around 
the screw on the bottom which holds the centerpiece in place. This is the most 
probable souree of air contamination and is difficult to avoid in old or worn 
stopeocks. A 20 gauge needle used for drawing blood for serologie and chem- 
ical analysis is emploved. A piece of *,, Inch glass tubing, 2 inches long, is 
sealed at one end, slipped over the needle, sterilized, and fastened to the base of 
the needle with a speck of gummed paper to protect it until ready for use. As 
diagrammatically represented in the accompanying figure, a piece of rubber 
tubing (#7), #44 inches in diameter and 14 inch long, is fitted over the junction 


of the needle and stopeoek to make it airtight. It must not be long enough to 






NEEDLE (A) 





Wi) P£AD SPACE RUBBER ‘E) 





(02) S7TYLET 


(4) RUVEBER - BAN MERCURY (G) 
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STYLET (OD) 
\ 
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‘\ 
4 ° 
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Fig. 1 Diagrammatic section through needle, stopcock, and syringe. The needle at A 
mnects to stopeock and is sealed with section of rubber tube, Fk. In a similar manner, syringe 
sealed to stopcock with rubber, /:. Mercury, G, fills the dead space in the syringe and stop- 
wk. Stylet, D, is half-ground-down to the dead space, H, and projects from the sidearm. 


ish the needle outward. A similar piece (2), 44 inch in diameter and %44 
uch long, is fitted over the junction of the syringe tip and stopeock. The dead 
ace (G) in the tip of the syringe, which ordinarily contains a bubble of air 
ieasuring up to 0.5 ¢.¢. is filled with mereury. This mereury is also used to 
gitate the blood with the anticoagulant and mix it when the formed elements 
ave separated after the sample has been standing. The right-angle channel in 
ie centerpiece of the stopeock, approximately 2 mm. in diameter, allows the 
iifting of flow from the side arm and the needle to the syringe and the needle. 
Vhen the flow is from the needle to the side arm, there is a space (H) at the 


lind end of the channel which does not fill with blood and will pass as a bubble 
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of air, 2 mm. in diameter, or larger, when the flow is shifted to the syringe. To 
remove this bubble, a stylet (D) is made from the back of a large-sized satet) 
pin whieh is slightly less in diameter than that of the channel. This ts eut 
squarely at the end and made sufficiently long to fit into the side arm and pro 
trude approximately 14 inch. Exeept for the part occupying the space to bi 


} 


oblite rated, the pin IS half-eround-down the entire leneth to form a channel for 
the blood and air, coming from the needle when the vein is first) punetured 
With this arrangement the syringe may be prepared several hours in advane 
hut should be eleaned if not used the same day so that the mobile parts will 
not become fixed. 

In preparing the apparatus for use enough mercury is drawn through at 
unsterile needle into the barrel to form a laver j Inch dee p. Sufficient saturated 
sodium oxalate solution is drawn up to overlay the mereury |. Inch when thi 
syringe is Inverted tip upward. Several cubie centimeters of air are next draw 
In, and foam and air bubbles broken up. With the svringe tip upward air is first 
ejected, then the solution, and finally the excess mereury. Mercury will fill th 
Space in the tip to the centerpiece atter this exeess has been foreed through t]) 
side arm into the supply bottle. The stopeock is then turned so that the svring 
is sealed leavine the need connected with the side arm. Knough oxalate coat 
the inner elass and metallie surfaces to prevent a ld ce, blood sample fron. elot 
tine. The outside of the stopeock is then rinsed with water to remove at 
oxalate, and a sterile needle fixed in place, Sterilization of the S\ ringe and 
stopcock IS hot necessary. The stvlet is fixed in Position and the apparatus 
ready for use. 


] { 


Venepuneture is made and as soon as blood flows from the SUN let it is wit 


drawn from the side arm and the stopeoek turned so that the flow is into t1 
S\ ringe. When the desired amount of blood is obtained, the S\ ringe is shaker 
gently for a few moments, and a few drops are forced through the side arm 4 
remove the unoxalated blood in th tip and stopcock which would otherwise elot 


The plune I IS the loeked and the S\ rinee placed on ice until blood analvs x 


Cah he done . 


Syringes may have imperfect faces on the plungers so that a space is 


in the center which does not entirely fill with Mereurn heeause of 
tension. A very thin film of oxalate, amounting to less than 50 e.mm. will cor 
veniently fill this space. The syringes should be selected with this in mind, p: 


ticularly if the samples drawn are small. 





AN IMPROVED METHOD FOR TILE 


PREPARATION OF 
UREASK PAPER 


BERNARD Kore, M.A. Brookuyx, N 


[* THE routine determination | Ivrea, both 


In blood and in urine, urease 
paper, because of its great stability and convenience has been a great aid 
However, when the paper is prepared from the extraet of Folin and Wu,' the 
streneth of the paper necessarily depends upon the strength of the extract. 
Then too, the concentration of the enzyme is not constant In sueceedinge batches 
of jack bean meal, as it may be weakened by moisture, temperature, ete. 

By incorporating the technique of Van Slyke and Cullen® with the method 
riven by Hawk and Bergheim”’ a uniformly high grade of urease paper has 
heen obtaimed. 


Qne part of jack hean meal Arlington 


is divested with 5 parts of dis 
lled water at room temperature, with occasional shaking for 
solution is cleared I centrifugation, and the supernatant liquid ts poured with 
precipitate is filtered on a Buehner fun 


eold aneetone. The 


one hour. The 


stirring into 10 volumes of acetone. Thy 
nel and washed with a little precipitate and paper is blown 
nto a clean glass mortar and triturated with 10 parts of distilled water until a 
The suspension ts thi 


thes and centrifuged at moderat: 


iniform suspension is obtained nN poured Into centrifuge 
speed for fifteen to twenty 
supernatant liquid is poured into a clean poreelain dish and at 
on strips of heavy filter pay 


minutes. The 


once taken up 
wer and hung to drv over threads placed some dis 


] 


from air draughts and dust. When dry, 
eut into smaller strips, 1 em. by 2.5 em., and stored in a tightly 
stoppered wide mouthed bottle. 


nee apart, In a room fre the strips 


e al once 


This urease papel ke ps indefinite l\ and without 


and is best stored in a eool dry place, 


SS Ot prot ney. 


REEPERENCES 
Folin, O., and Wu, Il.: A System of Blood 
Hawk, P. B., and Bet 


] 


Analysis, J. Biol. 
ieim, Ou: Practical Physiological ("| 
G31, P. Blakiston’s Son & ( 
Van Slyke, lL). 1)., and 


119 


= '}, Philadelphia, 
Gy. Dr L116, footnote 3. 
Cullen, G. E.: \ 


Permanent Preparation 


ase and [ts | 
ion of Urea, J. Biol. Chem, 19: 211, 1914. 


in the Determinat 
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A FILTER ADAPTER FOR SMALL QUANTITIES OF SOLUTIONS 
BoEN Swinny, M.D... SAN ANTONIO, TEX. 


HIS filter adapter is useful in the filtration of small amounts of solutions 

Kor amounts larger than BO ©¢.¢ obviously, the reeular Seitz or Berkefeld 
filter is better. 

Experimental work with saline washings of various cultures has shown that 
organisms cannot be cultured from the filtrate that has passed through this 
adapter. Ordinary saline solutions and blood serum are foreed through with 
a 10 ©. syringe easily in a few minutes with firm gentle pressure. Fifty per 


cent glycerin ean be filtered, but requires considerable pressure. 


| Seitz filter pad cut by one-half inch Arch punch is used. \ rubber washer 


placed proximal and the esh wire sereen is placed distal to the pad in the sadapte 


(two-thirds actual size) 

The advantages to be found in this new adapter are as follows: 

1. There is no waste of filtrate as occurs with the use of the larger pads and 
eandles. This is an important factor when one is working with rare and valu 
able extracts or solutions. 

2. By passing the filtrate direetly through an ordinary hypodermie needk 
into a sterile rubber capped vial, contamination is easily avoided. 

3. Filtrates may be passed directly into dispensing vials, thereby saving time 

4. In doing passive transfers the serum may be drawn directly into a smal! 
hypodermie syringe and forced through the filter directly into the skin with ar 
intradermal type needle. Thus filtration and sensitization of sites are performed 


at one step, saving time and avoiding contamination. 


The author is indebted to Becton, Dickinson & Co., Rutherford, N. J., for assisting hi 
in the construction of this instrument, 





APPARATUS FOR ASEPTIC: COLLECTION, DEFIBRINATION, AND 
DISTRIBUTION OF BLOOD 


L. H. Marpiss ann F,. T. Soxourk.,. Cuicaco. Ibu. 


HEN laree volumes of sterile blood are required for LSe in the laboratory, 


there is evident need of an apparatus designed to meet the essential re- 


quirements of asepsis and practicability. The apparatus to be described was 


finally evolved after testing many different devices. It has been in use in its 
present form for the past three vears, and has given very satisfactory results. 


The basic apparatus is illustrated in the diagram and deseribed as follows: 


A round-bottomed flask, equipped with two side arms (4 and B), is pro- 
ided with an opening in its base. The opening is continuous through stopcock 
C') and distributing tip (D). The distributing tip is inclosed by a bell shield 
FE). A ground glass stopper (F’) fits into the ground neck of the flask. All 
arts are pyrex glass. Lower arm (B), fitted with rubber pressure tubing and 
vpodermie needle (G@), eceonduets blood into the flask. 


*KFrom the Department of Bacteriology and Parasitology, University of Chicago. 
Received for publication, Dec. 2, 1957. 
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Side arm (A is connected to the glass tubing (// I a short piece of rub 


ber tubing. Reduced pressure is effected by attaching an aspirator pump to 
this air outlet line. Contained in the flask are copper wire rings whieh serve as 
defibrinatinge agents when set in motion, 13\ hianipulatine the stopcock, blood 


may be distributed into sterile containers. During this part of the procedur 
the bell shield provides proteetion against contamination. 

Preparation of the Apparatus.—To maintain sterility of the apparatus 
after sterilization, it is essential that all connections are airtight. For effective 


sen! ul the eround surtaces ot the stopper and stopcock plug, heavy eredse TUst 


be applied very earefully. The stopper and stopcock plug are held firmly in 
place by rubber bands. All rubber tubing connections are bound with heavy 
iron wire. Nonabsorbent cotton is packed into the glass tubine of the air outlet 


line. The hypodermic needle is attached and securely wired to the rubber tubing 
of the blood inlet line. It is inelosed in a test tube which extends a distance 
over the rubber tubing. A cotton strip, about 4 inches wide, is wrapped around 
the upper part of the protective test tube and the adjoming rubber tubing. The 
cotton may be securely held in place by strings or rubber bands. This wrapping 
aids to proteet the sterility of the hypodermic needle. It also holds the test 
tube firmly in plaee. 

The bell shield is packed with a nonabsorbent cotton plug. This shield with 
its contained plug is wrapped with heavy paper. Defibrinating rings are formed 
from copper wire. They are of such size as to Pass easily through the neck of 
the flask. Twenty to twenty-five rings effectively defibrinate an 800 ¢.¢. volume 
of blood. Various anticoagulants may be substituted for the defibrinating rings. 
The apparatus is sterilized for subsequent use by autoclaving at 15 to 20 pounds’ 
pressure for thirty minutes. 

Collection and Defibrination._After the skin site of the donor has been 


shaved and properly disinfeeted, the vel IS pierced by the needle. When blood 


appears in the collecting vessel, the attached aspirator pump is started and 
adjusted to a reduced pressure reading of about 14 pound. The flask is then 
moved in a circular manner in a horizontal plane setting the defibrinatine rines 
in motion through the blood. Defibrination should continue for at least five 
minutes after collection has been stopped. During the entire period care should 
he taken to avoid splashing blood into the air line. 

After a sufficient volume of blood has been collected, the blood line is tightly 
closed off with a serew clamp and the needle is withdrawn from the vein. Pre 
liminary closing of the blood inlet line (before the needle is withdrawn) will 
obviously prevent contaminating air from being drawn into the apparatus. 

Distribution._The apparatus is secured to a ring stand placed in a e@lass 
hood. Eaeh piece of auxiliary equipment has been previously swabbed with 
mereurie chloride to reduce the possibility of contamination. With the wrappet 
and cotton plug removed from the bell shield, it is flamed, and the blood is dis 
tributed into sterile containers by manipulating the stopeoek. During the opera 


tion the bell shield is flamed frequently. 

















KAMLET : DETERMINATION OF SULFANILAMIDE IN) BLOOD 1101 


Cleaning the Apparatus. The hv podermiuc needle iS detached and cleaned 
separately. Fibrin is removed from the wire rings by brushing them under the 
tap. Overnight infusion in trypsin solution very effectively dissolves all fibrin. 
The remaining apparatus is readily cleaned by the use of cold water which is run 


through its various parts. The apparatus is now ready for reassembly. 





THE DETERMINATION OF SULFANILAMIDE IN BLOOD 
JONAS KAMLET, BROOKLYN, N.Y. 


ARSHLALL, Emerson, and Cutting have described a method for the de 

termination of sulfanilamide ino blood which comprises diazotizing the 
aleoholic blood filtrate and coupling with dimethyl-«-naphthyvlamine. The re 
sultant azo compoun i, 1-(p-sulfamido-phenylazo)-4-dimethyInaphthyvlamine, is 
deep red in color and ean be detected in a dilution of one part in ten million of 
Water. 

Krom the practical point of view, however, the diazotization of an alcoholic 
blood filtrate is undesirable. On dilution and acidification, the alcoholic filtrate 
hecomes very turbid due to the precipitation of lipids and cholesterol, thus 
rendering colorimetric comparison impossible. It is often necessary to filter the 
turbid solution two or three times to obtain a filtrate sufficiently clear for ¢om 
parison. A series of experiments was, therefore, conducted to adapt this specifie 
ind sensitive color reaction to other blood filtrates. 


A 0.1 per cent solution of sulfan’v mide in physiologic saline was added 





to normal blood, so that concentrations of 5.0 to 35.0 mg. per cent of sulfanila- 

lide resulted. With the use of 5 per cent trichloracetie acid as a precipitant, 
he recovery of sulfanilamide in the filtrate ranged from 96.5 per cent to 102.0 
er cent, with an average of 99.2 per cent. The troublesome turbidity of the 
Marshall method is obviated, and clear solutions suitable for direct comparison 
re obtained 


REAGENTS REQUIRED 


1. Trichloracetic acid, 5 per cent solution. Dissolve 50 em. (CLP.) tri 
loracetic acid in SOO ¢.c. of water and dilute to 1 liter. 

2. Sodium nitrite, 1 per cent solution. Dissolve 10 em. (C.P.) sodium 
itrite in S00 ¢.c. distilled water and dilute to 1 liter. This solution will keep 
ndefinitely in an amber-colored, glass-stoppered bottle. 

3. Dimethyl-«-naphthylamine, 1 per cent solution. Dissolve 1 ¢.e. of this 
ompound (Kastman Kodak) in 100 ¢.¢. of 95 per cent alcohol. 

4. Ethyl aleohol, 95 per cent. 


From the Department of Laboratories, Israel Zion Hospital, Brooklyn. 
Received for publication, February 7, 1938. 
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». Sulfanilamide standard solution. Dissolve exactly 200 me. of C.P. sulfa 
nilamide in SOO ©.e. of boiline distilled water, let cool to room temperature, and 
dilute to 1 liter One eubie centimeter of this solution contains 0.2 me. of sulfa 
nilamide. 

PROCEDURE 


-¢. ot oxnlated or citrated whole blood, add IS ¢.C, ol yD per eent tri 
chloracetie aeid solution, mix, let stand for ten minutes, and then filter through 


a retentive, ashless filter paper. 
Pipette 10 ¢.¢. of the filtrate into a 6 by 1 inch test tube. To a similar tube, 


add 1 ee. of sulfanilamide standard, 6 ¢.c. of triehloracetic acid solution, and 


3 «c¢. of 95 per cent aleohol. To both add now 0.1 «ec. of 1 per cent sodium 
nitrite solution, mix and let stand for three minutes. 

One cubie centimeter of the dimethyInaphthylamine solution is now added 
to each tube with gentle shaking, the tubes are set aside for ten minutes and 
then compared in the colorimeter, 

' , 
mending = standard 20) mie. sulfanilamide per 100 ¢.e. whole blood 

Reading of unknown 
Set the unknown at 20.0 mm. and compare. Reading of standard equals milli 
grams of sulfanilamide per 100 ¢.¢. whole blood. 

A series of 50 comparative blood determinations on patients beine treated 
by peroral administration of sulfanilamide was made, using the Marshall method 
as a basis of comparison. Bloods containing from 2.5 to 18.5 me. per cent of 
sulfanilamide were encountered. The maximum deviations of the above-de 
seribed method from the Marshall method were minus 4.5 per cent and plus 3.8 


per cent, with an average agreement of 98.8 per cent. 
REFERENCE 


Marshall, E. K., Ir. Emerson, K.. and Cutting, W. C.:  Para-Aminobenzenesulphonamide 
Method of Determination in Urine and Blood, J. A. M. A. 108: 953, 1937. 
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FLUORIDE POISONING, Composition of Human Bone in Chronic, Wolff, W. A., and 
Kerr, E. G. Am. J. M. Se. 195: 493, 1938. 


Human bones from ai ease of chronie fluoride poisoning contained normal per 
entages of calcium, phosphorus, and carbon dioxide. The fluorine content was increased up 
to twenty fold the normal value and unequally distributed in various parts of the skeleton, 
highest in the vertebrae and lowest in the long bones. The specific gravity of the femur was 


low. Data on man and animals are compared. 


HYPERGLYCEMIA Without Glycosuria, Davidson, C. F. Endocrinology 22: 493, 1938. 


Hyperglycemia without glycosuria has been revealed by means of glucose tolerance 
testing in an amazingly high pereentage of cases, in which the author’s judgment has 


leemed a study of endocrine balance to be indicated, 


ERYTHROCYTES, Staining of, in Urinary Sediment, Endtz, W. A. Miinechen. med, 
Wehnschr. 85: 141, 1958. 


There are two stock solutions: 

The first consists of 1 part of benzidine in 100 parts of diluted alcohol; the second 
onsists of 20 parts of a 6 per cent solution of aeetie acid in 100 parts of distilled water. 
he reagent that is used for staining the erythrocytes is composed of 1 ¢.e. of the first solution, 
ec, of the second solution, 5 drops of a 3 per cent solution of hydrogen peroxide, and 9 

of distilled water. Following centrifugation of the urine, the fluid is carefully poured 

ff so that as little as possible remains in the sediment. Then a drop of the reagent is put 
to the centrifuge tube and, by slight tapping, is mixed with the sediment. Tf a urine con 
ins much sediment, it is advisable to place a drop of it on a slide and then add a drop 
the reagent. The two drops are mixed by drawing the cover glass in the oblique position 
eck and forth over the slide. Inspection of the stained preparation reveals that all formed 
ments of the blood have turned blue, whereas veast cells and all other elements not belong 
¢ to the blood remain unstained. The erythrocytes show a uniform blue with only a few 
lated granules. The leucocytes show a nuclear blue stain; the protoplasm contains many 
i granules. These granules may be so numerous and their coloring so intense that the 
lear stain may disappear among them. The large lymphocytes ean be recognized by 
eir round nuclei and by their protoplasm with many granules, The small lymphoeytes are 
fferentiable from the erythrocytes by their large number of granules. If a more distinet 
fferentiation of the erythrocytes and leucocytes and of the various types of leucocytes is 
sired, it is advisable to use a reagent with a higher acetie acid content. The author reeom 
ends the following reagent: 0.5 e«.c. of coneentrated solution of benzidine (as indieated ), 
lrops of a 3 per cent solution of hydrogen peroxide, 5 drops of distilled water, and 5.5 e.e. 
a | per cent solution of acetic acid. This reagent is best for the differentiation of the 
ferent types of blood corpuscles, but, if only erythrocytes are looked for in the sediment, 


first mixture is the best, 
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». Sulfanilamide standard solution. Dissolve exactly 200 mg. of C.P. sulfa 
nilamide in S00 ¢.¢. of boiling distilled water, let cool to room temperature, and 
dilute to 1 liter One eubie centimeter of this solution contains 0.2 me. of sulfa 


nilamide 
PROCEDURI 


“¢. of oxalated or citrated whole blood, add IS ee. of 5 per cent trl 
chloracetic acid solution, mix, let stand for ten minutes, and then filter through 
a retentive, ashless filter paper. 

Pipette 10 «ec. of the filtrate into a 6 by L ineh test tube. To a similar tube, 
aude 


oe €.C., ot Qt per eent aleohol. To both add How 0.1 ©.@. ot ] per een sodium 


1 1 «ec. of sulfanilamide standard, 6 ¢.c¢. of trichloracetie acid solution, and 


nitrite solution, mix and let stand for three minutes 
One eubie centimeter of the dimethylnaphthyvlamine solution is now added 


to each tube with wentle shaking, the tubes are set aside for ten minutes and 


then compared in the colorimeter. 

" ; 

Meading = standard 20 me. sulfanilamide per 100 «ce. whole blood 

Reading of unknown 
Set the unknown at 20.0 mm. and compare. Reading of standard equals milli 
erams of sulfanilamide per 100 ¢.e. whole blood. 

A series of 50 comparative blood determinations on patients being treated 
by peroral administration of sulfanilamide was made, using the Marshall method 
as a basis of comparison. Bloods containing from 2.5 to 18.5 mg. per cent o! 
sulfanilamide were encountered. The maximum deviations of the above-de 
seribed method from the Marshall method were minus 4.5 per cent and plus 3.8 


per cent, with an average agreement of 98.8 per cent. 


REFERENCI 


BE. K., Jr. Emerson, K., and Cutting, W. C.:  Para-Aminobenzenesulphonamide 
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FLUORIDE POISONING, Composition of Human Bone in Chronic, Wolff, W. A., and 
Kerr, E. G. Am. J. M. Se. 195: 493, 1938. 


Human bones from «a ease of chronie fluoride poisoning contained normal pet 
centages of calcium, phosphorus, and carbon dioxide. The fluorine content was increased up 
to twenty fold the normal value and unequally distributed in various parts of the skeleton, 
ighest in the vertebrae and lowest in the long bones. The specific gravity of the femur was 


low. Data on man and animals are compared, 


HYPERGLYCEMIA Without Glycosuria, Davidson, C. F. Endocrinology 22: 493, 1938. 


Hyperglycemia without glycosuria has been revealed by means of glucose tolerance 
esting in an amazingly high pereentage of cases, in which the author’s judgment has 


eemed ti sti ly of endocrine balance To he indicated, 


ERYTHROCYTES, Staining of, in Urinary Sediment, Endtz, W. A. Miinehen. med, 
Wehnschr. 85: 141, 1958. 


There are two stock solutions: 


The first consists of 1 part of benzidine in 100 parts of diluted aleohol; the seeond 
msists of 20 parts of a 6 per cent solution of acetic acid in 100 parts of distilled water. 
e reagent that is used for staining the erythrocytes is composed of 1 ¢.c. of the first solution, 
«. of the second solution, 5 drops of a 3 per cent solution of hydrogen peroxide, and 9 

of distilled water. Following centrifugation of the urine, the fluid is carefully poured 
so that as little as possible remains in the sediment. Then a drop of the reagent is put 
to the centrifuge tube and, by slight tapping, is mixed with the sediment. If a urine con 
ns much sediment, it is advisable to place a drop of it on a slide and then add a drop 
the reagent. The two drops are mixed by drawing the cover glass in the oblique position 
k and forth over the slide. Inspection of the stained preparation reveals that all formed 
ments of the blood have turned blue, whereas veust cells and all other elements not belong 

to the blood remain unstained. The erythrocytes show a uniform blue with only a few 
lated granules. The leucoeytes show a nuclear blue stain; the protoplasm contains many 
wv granules, These granules may be so numerous and their coloring so intense that the 
lear stain may disappear among them. The large Iymphoeytes can be recognized by 
eir round nuclei and by their protoplasm with many granules. The small lyvmphoeytes are 
fYerentiable from the erythrocytes by their large number of granules. If a more distinet 
ferentiation of the erythrocytes and leucocytes and of the various types of leucocytes is 
sired, it is advisable to use a reagent with a higher acetie acid content. The author reeom 
ends the following reagent: 0.5 ¢.c. of concentrated solution of benzidine (as indieated ), 
lrops of a 3 per cent solution of hydrogen peroxide, 5 drops of distilled water, and 5.5 e.c. 


a 1 per cent solution of acetic acid. This reagent is best for the differentiation of the 


fferent types of blood corpuscles, but, if only erythrocytes are looked for in the sediment. 


e first mixture is the best, 
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TRANSFUSION, Inexhaustible Supply of Blood for, and Its Preservation. Goodall, J. R. 
Anderson, F. O., Altimas, G. T., and MacPhail, F. L. Surg., Gynec. & Obst. 66 


176, 1938, 


The authors use placental blood collected and preserved as des ribed below: 


When the baby Is born, if 1s laid Ipon the mother *s ab lomen, The cord is tied « 
clamped and wiped clean with a sponge moistened in 75 per cent alcohol. The cord is strippes 
free of blood for about 6 inches, by the left finger and thumb armed with a sponge. The 
cord is eut with a sterile seissors, the severed end lowered to below the vulva. \ speen 
towel with a 2 inch hole in its middle is put over the hand, holding the cord in such 


nanner that the hand is Opposite the hole. The towel 1s ¢lamped to the operator's COW! 
near the elbow with an Allis forceps. The end of the cord is passed through the aperture 


+ 


in the towel, and so placed that its end hangs in the funnel of the receptacle held by thre 


nurse. Pressure on the cord is then released completely and the blood is collected. Pressure 
the fundus by the nurse or assistant hastens the emptying of the placenta. When con 
pleted, the cord Is clamped and the collecting has been accomplished, The towel des ribed 








| 


used to prevent any contamination of the cord and receptacle by any fluid extraneous to that 


under collection. The process occupies about three minutes, and the average amount collected 


from each patient may vary from 100 to 150 e.c. The technique used in collecting the bloo 


s extremely simple, and blood is always available when it is needed for transfusion. 


Preservative: The preservative that has been found to be most suitable, that propos 
by the Moscow Institute of Hematology, consists of the following ingredients and the 
dilutions: 

Sodium ehloride 7.0 9 
Sodium eitrate DA ot 
Potassium chloride 0.2 o 
Magnesium sulfate 0.004 on 
Bi-distilled wate L000) e.e, 

This solution is now put up om at poules of 2D ee. Which, when ndded to 100 e, 

distilled water, gives one the proper dilution, so that preservative and blood from each case 


are mixed in equal proportions, 125 ¢.c. of preservative and, roughly, 125 ¢.¢. of fetal blo 


Preparation of receptacle: \ wide-based glass flask of 500 ¢.c. capacity and a glas 
funnel are thoroughly cleansed and rinsed several times with distilled water. One hundré 
cubic centimeters of distilled water and the contents of an ampoule are put into each fi 
and corked with a stopper of absorbent cotton in gauze tied at the top. The flask ar 
funnel are wrapped separately in a cloth and sterilized in the autoclave When cooled, the 


are ready for use. When blood is to be collected, the funnel is partially released fron 
eover and is handed aseptically to the surgeon. The flask covering is released from the t 
so that when the nurse holds the flask by the base the cloth falls over her hand. The surge 
places the funnel in the flask, and the nurse holds these in position for receiving the blor 
When the blood has been collected in the flask, a few drops from the end of the cord 
*s blood 


not already been tested for the reaction. As all prospective mothers in our service have 


taken in test tubes, one for grouping, the other for the Wassermann, if the moth 


Wassermann reaction tests made during their pregnancies 


duplication of this test is 1 
necessary. The flask and tubes are labeled with the patient’s name and the date and 
transferred to a refrigerator with a temperature between 33° and 38° F. Temporary chang 
of this temperature do not affect the character of the blood. 

The blood is ready for transfusion as soon as the grouping and reaction are complet 
Groups 2 and 3 are kept in the upper shelves of the refrigerator. Groups 1 and 4 on 


lower shelves, so that ata glance one enn estimate the quantities in stock. 


\ clock thermometer on the top of the refrigerator indicates the temperature s¢ 
it is not necessary to open the door. Defrosting should be done onee a month, without 


moving the blood. 
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Conditions: There are certain conditions whieh become axiomatic as regards mother, 
ld. and aecidents of labor. Blood of the placenta will, of course, not be tuken in ecnses of 
bvious transmissible disease in either mother or child. Kelampsia is not a contraindication. 


Blood will not be taken, however, in eases in whieh the membranes have ruptured for more 





n fortv-eight hours before delivery, or in eases of definite premuuturity. In cnses of marked 
vxin pallida, the amount of blood in the placenta is so small as to make if worthless. 
Observations: Babies at full term have an fixed blood group. Consequently, the groups 


lonors of placental blood are relatively numerically the same as in the recipients, The 
pply In enel group, therefore, will approximate the demand for each group. Major 
tions are all that are necessary in crossmatching. Cultures of the preserved blood are un 


essarv because, at the low temperature fon preservation, contamination, if present, eould 


propagate, and consequently would be so attenuated as to be innocuous. When the 
ental blood settles, it frequently differentiates itself into three lavers. The lowest is com 
sed of red blood cells, the next is a thick buffy coat, and the third the supernatant clean 
1. Slight progressive hemolysis and consequent coloring of the supernatant fluid may occur 
ter the first fifteen davs. This, even major degrees of hemolysis, is no barrier to a 
nal transfusion. Stirring or unnecessary movement of the blood is productive of slight 
olysis. The reason for the innocuousness of this hemolysis lies in the faet that it would 


that the hemolysin is in infinitesimally small quantity and is inoperative in the recipient. 


Moreover, it is believed that the hemolvsis is the result of the preservative upon fetal nucleated 
blood cells, of which normal fetal blood contains quite a few, which possess greater 


han adult red cells. 


TISSUE: Rapid and Economical Method for Staining Routine Tissue Sections With 
Hematoxylin and Bosin. Arch. Path. 25: 376, 193s. 


The prineiple of the modifieation consists in the dehydration of the section before 


erstaining and the application of eosin as a solution in carbolxylene. Then, since the 


le passes afterward through xylene only, there is no opportunity for decolorization. 
hol is saved because dehydration can be commenced in the stronger aleohol, which obviates 
use of the lower gradations. The solution of eosin in carbolxylene, which constitutes the 
ney al elen ent of modification, mas he called for convenience eosinol, 

Preparation of Eosinol.—Dissolve 5 gm. of aqueous eosin in 10 ¢.c, of distilled water. 
ipitate it by adding 10 ¢.c. of glacial acetic acid and mix with a elass rod. Ineubate 
resulting congeulum at 56° C. for from twelve to sixteen hours, or until all the water has 

Dissolve this dehydrated acid-eosin in 10 c.c, of absolute alcohol and 20 ¢.c. of acetone, 
ng with a glass rod for several minutes. Let the undissolved portion, which is to be 
rded, settle to the bottom of the container about ten minutes). Remove the clear 

portion with a clean dry pipette ; add it to 1,500 ¢.c. of carbolxylene (1 part pure phenol 
als in 3 parts of neutral xylene). Some precipitate will form, which will settle to the 
of the container. The clear portion is eosinol. The solution keeps indefinitely. 

Owing to variation in the staining power of the various brands of powdered eosin, if 


be necessary to standardize the solution by staining control sections and adjusting 


t strength of the eosinol by reducing or increasing the amount of carbolxylene. 

Staining Method. l. Prepare microscopie sections by one of the standard sectioning 
iis (ice., employing frozen tissue or tissue embedded in paraftin or pyroxvlin) and stain 
im-hematoxylin (Harris, Delafield) for from three to seven minutes. 


2. Wash in tap water until blue (about thirty seconds). 


Destain in aecid-aleohol (1 e.e. of coneentrated hydrochloric acid in 99 ee, of 70 per 


sleohol) by dipping the seetion in and out for even destaining. 


t. Rinse in tap water. 


5. Blue by dipping in 2 per cent ammonia water (2 ee. of strong ammonium hydrate 





of tap water 
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§. Wash in tap water for a few seconds. 

7. Wipe off the water with a towel, dehydrate in 95 per cent alcohol for one minute, and 
wipe off the back of the slide. 

S. Dehydrate completely by pouring on a few drops of absolute alcohol from a drop 
bottle. Repeat. 

4 Counterstain and partially clear in eosinol for from ten to thirty seconds, depending 
on the strength of the solution. 

10. Treat with carbolxylene for three minutes. 

ll. Treat with first xvlene two minutes, 

12. Treat with second xylene two minutes. 

13. Treat with third xylene two minutes, 

14. Mount in gum dammat saturated solution of gum dammar in neutral histologi 


xylene prepared by the Eastman Kodak Co. 


PNEUMONIA. Study of a Type I Epidemic at the State Hospital at Worcester, Massachu 
setts, Smillie, W. G., Warnock, G. H., and White, H. J. Am. J. Pub. Health 28: 


An extensive epidemic of lobar pneumonia in 1937 at the State Hospital in Worceste: 


Mass., which began during an influenza outbreak, was due to the Type | pneumococcus, 


Type L pneumococeus carriers became widely distributed throughout the Main Hospital 
These carriers, and not the actual cases of pneumonia, were responsible for the spread of 
the infection, 

The epidemic at the Main Hospital ceased abruptly following administration of Typ 
I soluble antigenic substance (Felton antigen) to the hospital population, 

\ fresh outbreak of Type [ lobar pneumonia occurred at Summer Street Division 
branch hospital) one week after the epidemic at the Main Hospital abated. This infeetior 
entered Summer Street Division through normal carriers of Type [ pneumococcus, who wer 
transferred from the Main Hospital to the subsidiary hospital. The administration of antige 


at Summer Street was also followed by immediate cessation of this outbreak, 
RABIES, Comparative Methods of Diagnosis of, in Animals, Leach, C. N. Am. J. Pu 
Health Suppl. 28: 162, 1938. 


\ technique for the earlier diagnosis of rabies by mouse inoculation is described. | 


addition to shortening the period required for animal diagnosis, the method has the advantag 


if considerably reducing the cost. Comparative results from brain material of 1,032 animal 
diagnosed by the usual methods in several laboratories and then injected into mice, confirm: 
the positive results obtained by the usual methods, but disclosed an error of 12.0 per cent fi 
the brains reported negative for Negri bodies. 

The vaccination or treatment of animals with rabies vaccine apparently increases t 
difficulty of diagnosis by the discovery of Negri bodies. 

Four- to six-week-old white mice are highly susceptible to the rabies virus wl 
inoculated intracerebrally with brain emulsion from a rabid animal. 

Material, when not examined fresh, is preserved in full strength glycerin. A’ sn 
portion of the Ammon’s horn is ground up in a sterile mortar and 9 parts of hormone bri 
added to 1 part of ground brain material. This is thoroughly emulsified and then centrifug 
at 2,000 to 2,500 revolutions per minute for about five minutes. With a 0.25 e.ec. tubereu 
syringe, 0.03 e.c. of the supernatant fluid is injected into the brain through the skull of 
four- to six-week-old mouse. A 27 gauge needle, 14 inch long, is employed, and the inject 
made slightly to one side of the midline of the skull and half way between the eye and « 


rhe site of inoculation is moistened with alcohol before injecting. The mice are ligh 
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etherized before the operation, It has been the practice to inoculate four mice with each brain 
specimen. When the injections are performed by experienced technicians, one can expect 
mortality of 0.5 to 1.0 per cent due to mechanical injury. 
When the disease appears among a group of inoculated mice, in the great majority of 
instances all mice in the group succumb. One survivor has been observed from each of 4 


eroups, and in 8 groups there were 2 survivors in each of 4 inoculated. The survivors may 


ow early symptoms and later recover, but no recoveries nre recorded after the disease reaches 


e paralytic stage, 


\fter the development of paralysis, death follows on an average of approximately 





forty-eight hours. Sluggishness, roughening of the fur, and loss of hair luster appear as the 
rliest symptoms, followed by photophobia in many cases and a conjunctivitis with sero 
irulent discharge. Paralysis, most frequently of the hind legs, appears, and the legs are 
xtended either to the sides or straight back. At this stage convulsions are frequently seen, 
specially when the animal is disturbed by jarring or noise. Death is preceded by complete 


rostration and labored and irregular respiration. Of the 2,095 mice injected with rabies posi 


ve brain material, the majority died in from ten to twelve days. 


MILK, Present Status of Phosphatase Test for Pasteurization, Tiedemann, W. V. D. Am. 
J. Pub. Health 28: 216, 1958, 


The test is based upon the action of the enzyme phosphatase which is present in raw 
Ik but is almost completely devitalized by pasteurization on a buffer substrate containing 
isodium phenol phosphate, Folin’s reagent also being added. During incubation for from 
ghteen to twenty-four hours at 37° C., phenol is liberated in proportion to the amount of 
osphatase present which after clarification of the sample is read by comparing the intensity 
the blue color in test tubes with that produced by known concentrations of phenol or with 
rmanent standards. Controls are used. 
Experience in the practical use of the phosphatase test for pasteurization convinces 
e author that it has great practical value. Although eontinued use may reveal interfering 
ibstances, no serious interference has been encountered to date. Those health officials who 
ognize the importance of pasteurization of milk to publie health and their responsibility 


the public to see that milk and cream so labeled are actually pasteurized, will weleome this 


CARCINOMA of the Breast, Value of Preoperative and Postoperative Irradiation, Pfahler, 
G. E., and Vastine, J. H. J. A. M. A. 110: 544, 1938. 


Reviews of records from clinies in different parts of the world and a postoperative study 

100 eases of carcinoma of the breast belonging to clinieal stage 2 treated more than 

e vears ago in which operation took place more than five vears ago, convinee the authors 
at postoperative prophylactic irradiation is of definite value. 

Such postoperative treatment should begin, when practical, within ten days to two 
eks after operation. 

Almost every physician has seen reeurrent carcinoma of the breast disappear after 
adiation. It should be self-evident that similar treatment given to the eaneer cells before 

disease has adapted itself to the host and has become macroscopic should accomplish 
n better results. 

Preoperative irradiation is probably of equal or greater importance. It should be 
ployed within approximately two weeks before operation in cases of carcinoma of the breast 
clinieal stage 2. Doubtfully operable carcinoma and carcinoma in stage 5 are treated over 
nuch longer time. 


) devitalize the more malignant cells, which 


The preoperative treatment is intended t 
ially cause the surgical failures. 
Statistics are not vet available, but the authors believe that skillful preoperative irradia 


n, then skillful operation, followed by skillful postoperative irradiation should double the 





tal number of persons with cancer of the breast remaining well five years. 
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same clinics in which both forms of treatment were used 


I 
L 


how nt Improvement ot tron 11 per eent to 7: per eent when postoperative irradiation Is 


mpared with operation alone, according to different authors. 


| ‘ ollections of ense from literature show a 25 per cent improvement, 

The average number of persons with carcinoma in stage 2 who survived when treated 
Vv Operation alone, for a group of the best surgical clinics, is 2S per cent, While the general 
average for postoperative irradiation is 40 per cent. The authors’ results with postoperative 


irradiation of carcinoma in stage 2 show 52 per cent, and when the cases in which preoperative 

irradiation was used are added, it is 57 per cent. 

GRANULOMA VENEREUM, Pathology of, D’Aunoy, R., and Von Haam, E. Am. |. 
Path. 14: 59, 1938, 


The pathology of granuloma inguinale has been studied in a series of 294 cases observed 
over five years at the State Charity Hospital of Louisiana at New Orleans. 

The typical manifestations of the disease embrace nodular lesions and = serpiginous 
uleerations, whiel have a tendency to spread along the moist folds of the pudendal region, 
healing with the formation of atrophie scars. 

(typical manifestations are produced by unexplained increased fibroblastic reaction of 
the host leading to hypertrophic and cicatricial (keloid-like) lesions, which must be considered 

tive stages ol ne intection, 

Secondary infection produces serious ulcerative necrotic lesions which may severely 
mutilate the infected parts and give rise to sepsis and toxemia. 

Histopathologie study of biopsy material and tissue obtained at autopsy reveals that 


{ 


the stage of infiltration is quickly followed by the stage of granulation, during Which the 


epithelial lining of the skin or mucous membrane is perforated by a vaseular granulation 
tissue. Donovan organisms ean be demonstrated in the infected tissue during all stages 
of the infeetion. 

Search for a causal agent has resulted in the isolation of an organism belonging t: 
the Klebsiella group. Inoculation of various laboratory animals with this organism has 


failed to incite lesions comparable to the disease in the human being, although such lesions 


ave been reported as produced by inoculation of material derived from human eases. 


PATCH TESTS, A New Method of Making Multiple, Biederman, J. B. Arch. Dermat. & 


Svph. 37: 198, 1958 
One strip of wax paper, about 4% to *™ inch 12 to 10 em.) wide, is placed alone the 
leneth of the forearm. One end of the wax paper is fastened above the wrist with a striy 


of adhesive tape from % to 1 inch (1.2 to 2.5 em.) wide. With an indelible skin peneil 

numeral is placed on the skin. Immediately adjacent to this numeral is placed a small 
square of white blotting paper impregnated with the substance to be tested. A narrow stt 

of adhesive tape is then placed on the forearm above the tested substance to limit the motion 
of the small square of white blotting paper. The numeral *‘2’’ is written immediately 
above this last piece of adhesive tape, and the second substance to be tested is places 
adjacent to this number. This procedure is repeated until from twelve to twenty patel 


forearm, 
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Introduction to Ophthalmology 


& owe purpose of this book is to present clearly, simply, and in a readily assimilable 
cities 


er that part of ophthalmology forming an essential part of basie medical educa 


tion. The text, therefore, is concerned primarily with the principles of ophthalmology 
d the pathogenesis ot disenses of the eve, and does not touch upon methods of examina 
diagnosis, or treatment. Individua disenuse are discussed as they illustrate 
thogenetic principles. 
The book is well planned and well written and admirably fulfills its purpose. Al 
ough addressed primarily, perhaps, to the medical student, the physician may read it 


vith profit, and it can be recommended as a useful addition to the medieal library. 


Middle Age Is What You Make It} 


HILE this book is addressed primarily to the laity, it can be read with interest by 

the physician who will find in it answers to some of the problems brought to him as 

well as the queries of that great group numbered among ‘‘the middle aged.’’ 

The character of the book is evidenced by its chapter headings: Happiness and 
Ith; A) Middle Aged Man Should Have His Own System of Living; The Friendly 
robe; ** Aeid Condition’’; Self-Medication and Constipation; The *‘Why’’ of Nervous 
ligestion; Age Discrimination and Chronic Disease; Immortality and Old Age; The De 
ts of Our Mechanism; Vitality and Fatigue; Old Truths Still Stand; Enjoy Your Middle 

The individual apt to be unduly impressed with the more or less pseudoscientific bat 
ve emanating from radio programs and exploding in full-page advertisements—in each 
stunce frequently inaugurated by the solemn phrase, **a group of scientific investigators 
ve found,’’ ete. can read this book with profit. 

And having done se, he will without doubt have a clearer understanding of vitamins, 
et, ‘‘acid eonditions.’’ and so on, than can be derived from the ‘‘information’’ ladled 
it for him between radio bands and radio ‘‘comies’’—so-called. It is even possible that 

may appreciate that middle age, though inevitable, is not per se a catastrophe but 
thin reason—whatever he may make of it himself. 

The writing of popular books on medical subjects is by no means a simple job. 
Sokoloff has managed to compress a great deal of common sense into relatively few 


silv readable pages. 


*Introduction to Ophthalmology By Peter C. Kronfeld, M.D., Professor of Ophthalmol- 
Peiping Union Medical College. Cloth, 331 pages, 32. illustrations, 5 plates. S350 
irles C, Thomas, Springfield, Il. 
*Middle Age Is What You Make It By Boris Sokoloff, M.D, Cloth, 201 pages. $1.75. 
Greystone Press, New York, N. Y 
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Essentials of Psychiatry’ 


EF. VEN a cursory perusal of this book suftices to indieate why it has reached a third edi 


tion and why it is a deservedly popular text. 
The physician of today must have some understanding of psychiatry. This is 1 
longer debatable. Fortunately, in this book he may readily aequire a sufficient grasp of 
this study to enable him to understand those patients—by no means a small group—whose 
mental aspeets may definitely influence the conditions which lead them to consult the 
physician. 

As Dr. Campbell says in his introduction: ‘*The student or practitioner receives 
from this book an excellent orientation in psychiatry and will find in it a sound prepara 


tion for more intensive study.’’ 


This book mav well have a place in the library of every physician. 


Textbook of Clinical Pathology‘ 


ERHAPS the most difticult problem in the writing of a book is that of determining its 
character and contents. For a text intended for the specialist must necessarily differ 
from that intended rr the beginner. If it is determined to walk a middle path and tf 
attempt te } ‘xtremes, the problem becomes doubly difficult and emphasizes the 
truth of the axiom concerned with carrving water on both shoulders. 
In its preface this book is said to be directed to the medical student and physiciar 
This is borne out by its opening chapter. But as one goes from chapter to chapter ther 
are found many procedures which the physician has neither the equipment nor the trair 
ing and skill to apply with satisfaction. On the other hand, the clinical pathologist miss« 


v with which he is dailv concerned. 


The intentions of the authors (for this is a book written by twelve collaborator 
are obvious. But while their purpose is evident, they have had difficulty with its achieve 
ment. As an interpretative text it is hardly sufticiently comprehensive for the physiciar 
as a technical manual it includes much that he will seldom, if ever, attempt. And, as 
been said, the pathologist and laboratory worker will find it somewhat limited for the 
purposes. 

While it will hardly serve as an exclusive text for either group, both may fin 


value as a supplementary volume for their shelves. 
| 


*Kssentials of Psychiatry By George W. Henry, M.D., Associate Professor of I 
chiatry, Cornell University Medical School, With an Introduction by Charles Macfie Campb« 
M.D., Professor of Psychiatry, Harvard University. Cloth, ed. 3, 465 pages. $5.00. Willi 
& Wilkins Co., Baltimore, Md 

*Textbook of Clinical Pathology. Edited by R. R. Kracke. Cloth, 567 pages, 205 figur 
51 colored plates. $6.00. Williams & Wilkins Co., Baltimore, Md, 





